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The sources of the high deviations are probably 1) a lack of
precision of the published data relating to the social and economic
variables, 2) the use of non-ideal functional models (no previous
work was available to suggest alternate models), 3) the use of
nonlinear estimation when another technique Spouibly linear pro-
gramming) may have been more suitable, and 4) the use of the
varisbles in an improper manner, in particular by not ineluding ‘
their time rates of change. This last source of trouble, & 4
serious one, was recognized long in advance but the data necessary
to obtain the time rates of change of the variables was simply not
available in published sources. It is suggested that a government
agency might have access to such information and be able to rerun
the problem with somevhat different functional subroutines, thus
obtaining parameters which would predict the mineral situation
within a more narrow range.

Thesis Supervisor: Roland D. Parks
Title: Associate Professor of Mineral Industry
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The goal of this investigation is to obtain a vebter understanding
of the pattern of development of the mineral industries of under-
developed countries. The rates of production, ssounts of production,
and stability of production for such industries are neasured and an
attempt is mede to understand the values of these measured guantities.
his is done by setting them equal to & fusction of seversl independent
varisbles which ave characteristic of the countries sndfor minerels ine
vestigated. Thec & nonlinesr regression amalysis is made which, given
the dependent variable (production mate, ete.), the independent varisbles,
and the functional model, will give least squares estimates for & set
of parameters. The parameters will then measure the degree of dependence
of the production rate, etc. on each of the independent variables.
Twelve different analyses are made for different dependent variables
and for different groups of countries. Error amslyses are performed
on the residuals between the chserved data and the lemst squares fitas.
The purpose of the error analyses is to shov the mske-up of the groups
of data for vhich the avalysis is good, falr, poor and inadequate.

The steps in the study are: 1) defining the dependent verisbles
to be explained, 2) obtaining mmerical values for these varisbles,
3) selecting the independent varisbles on which the dependent varisbles
are thought to depend, L) obtaining mmerieal values for the io-
dependent varisbles, 5) comstructing & functional model to express
the expected relationship between the dependent and independent
variables, 6) performing & nonlinesr regression amalysis with the
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above material to obtain a quantitative measure of the degree of the
dependences, and 7) performing an error amalysis on the results.

The basic item in this study is & set of production eurves for
mineral production in underdeveloped countries. A measure of the rate
of growth of these curves is taken as & dependent variable in the
analysis and the above procedure is followed for three sets of country-
mineral combinations. The sets are characterized by combinations in
vhich the countries are:

1. Underdeveloped countries vhich have been self-governing
for a considersble length of time, the “"South Anericen" group. This
group is examined during recent yesrs. An exmaple of & member of this
group is Venezuela-Gold, 1957-62.

2. Underdeveloped eountries which have recently become selfe
governing. The production curves for the first years of self-government
are considered in this group. Ghana~Alusinum, 1957-62 is & typical
member of this group.

3« indexdeveloped countries as colonies, during the final
years before selfegovernment was granted. Typieal of this group is
Ghana-Gold, 1944-5T.

The same mineral industries are considered in each of the three
groups.

The results of the mathematical analyses of these three sets are
compared and discussed. In addition two other dependent varisbles
are considered for each of the three groups of countries. These two



6
.variables are measures of the magnitude of mineral production
and of stabillty of'production during the periods under consi-
deration.. They are treated in essentially the same way as the
growth rate variables. '

As stated above, the basic item examined is a set of pro=-
duction curves for varlous groups of country-mineral combinations.
The analysis of these 1tems 1is started by setting up an equation:
| vy =1 (xq, %, X5, Xys Xgs X x8)
wherein:

¥y is the uncofrected growth index for each production curve.
Numerically, it 1s the doubling period in years divided into 100.
The symbols ys and Tg» used in the final analysis are two modi-
fications on the numerical values of y. These modifications
make the growth rates more dependent on the specific independent
variables (x's) for which data were found to be available. The
symbol y with alphébetioal subscripts other than f and g refers
to intermedliate quantities calculated in the process of arriving
at yf and yg.
Ands

X, measures the road and railroad mileage and internal
waterways within each country,

X, measures the literary and newspaper circulation,

x3 measures the effect of a geological.survey,

X, measures the infant mortality rate,

Xg measures the G.N.P. per capita,

Xg measures the foreign aid and long term investment,:



7
x7 measures the slze of the population,

Xg measures the volume of mineral production.

The data were obtained in the followlng form:

1 1 21 *31 ’ y y X81
J2 X312 ) Xzo . . . Xgo
H ] 1 t H ! ! 1
] ] 1 1 1 4 3 ] !
Im X1m Xom x3m . . . X8m

Note: In this paper when any y has a numerical subscript such
as ¥1, or any X has a dpuble numerical subscript such as Xxpq
(x-two, observation number one) the additional number in the
subseript refers to a particular observation in a set of simi-
lar obgervatlons,

The numerical values of all y's and x's are obtained from
the productlion curves and literature with suitable adjustment
to facllitate mathematical handling. Neither data nor precision
was lost in making these adjustments. Because of the inexact
and sometimes hardly comparsble values that were obtainable for
the independent varlables it was felt that the function should,
wherever possible, be iinear with réspect to each K19 Xp eee xn.
Once higher powers of the independent variables are introduced
the inherent lack of precision would be magnified. This would
be equally true whether the higher powers were introduced in the
forms xi, xi. xz gte, or in the forms X9X) xixB, x2x3x5x6 ete.
In actuality, in order to express a reasonable relationship a

higher power of one of the independent varlables had to be intro-

duced and the functlonal model for the growth rates took the form:
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2
Vg OF ¥g= 8, +a,X, +a X, + a3x3 * a4/x4 + a5x5 +a X a7(x8-a8)

The set of parameters 8p9 B9y = = = an measures the degree:
and nature of dependence of the corrected growth rate on each of
the independent variables.

The mathematical procedure followed is to consider several
functional models and to select one that seemed logically rea=-
sonable and that minimized the use of high powers of the inde-
pendent variables. For this model a least squares estimate of
the parameters 8, 81, = = = &, is obtained and an assesment
of the worth of these estimates is made. The assessment of the

worth of the estimates of the parameter .values includes the

following information:

1. a discussion of the magnitude of the parameters and
the indicated degree of dependence of the corrected growﬁh rates
on each independent variable.

2. the actual value of the minimum sum of squares for the
least squares estimates of the parameters,

3. the root mean square deviatién on the calculated values
of the dependent variable, indicating how closely a new set of
independent variables would be able to predict a new dependent
variable,

4, a display of the observations grouped by the amount of
percent deviation. This is to give an indicatlion of which
country-mineral pairs.are most subject and least subject to this

type of analysis.



B. lNature of the Input Iate

I. Dependent Variables
&. Uncorrected growth index, y

There are a large nuuber of combinations of underdeveloped
countries plus mineral products, and in order to obtain a set of data
that could be handled in & statistical mammer it was necessary to ex-
clude those countryemineral combinations in which @) the mineral con~
sidered was one produced by only & few underdeveloped countries,

b) the anount of production wvas 80 snall that it was affected by
extremely local conditions, and ¢) the data for either the dependent
or the independent varisbles was not svailable. (Case a) sbove was
used to exclude combinations such as Colombiseemeralds because the
shape of the production curve might be largely dependent on the
"emerald” portion of the coumbination and statistical methods could
never hope to bring this out without & fair mumber of other emerald
production curves with which to make compsrisons. Oase b) was
phosphate, Central Anerican countries-precious metals, ete. Wherever
the production curves for an entire country could be viewed as likely
t0 be dependent on the whim or finances of one individual they were
eliminated. If, however, the production was very small but belleved
0 be composed of several producers it was retained; that is, if a
nunber of producers in & country perished, flourished or held their
own it was felt that this would be indicated by the values of cne or
more of the independent varisbles. Some countryeminersal combinations
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which were retained at this stage were subseguently dropped because
other data required for the analysis was unavailable or unreliable.

At the data collecting stage the following countries were under

considexration:
I iI

Ghana Bolivia

Congo (Leopoldville) Brazil

Nigeria Colombia

Buras Cuba (jm-wm)

India

Indonesis x nln

Halaya Peru

Poilippines Thailand

Guinea Turkey
Venezuels

FPrench West Africa x RNewfoundland

The first list includes countries that have & period in their
recent history which could be termed “shortly before independence™ or
& period that could be temmed “shortly afier independence” or both such
periods. The second list is of countries that have no such periods in
their recent histories and the third list is of underdeveloped countries
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with centrally planued econonies. Those countries marked with an x
vere subseguently dropped from the statistical axalysis because of &
lack of date available in & usable forms This does not include Runanis
which was dropped when it beceme clesr that the data for Bulgaris,
Albanis and Qastro Cubs would not be available. An attenpt was also
made t0 obiain data on the Central Asisn republics of the U.8.8.R. but
such date was uwsually avallable for only & portion of Central Asias or
it wvas based on undefined indices or given only as a percent inereass
over the previous year.

A tebulation of minerals produced in each of the countries listed
as common to & minimum of ten of the countries.

- pawxite
Dianonds

Pertilizer materials
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Production curves were then plotted for all those country-mineral
conbinations for which there was significant production. The plot was
semi~logarithmic (time on the linear scale, amount of production on the
senielogarithmnic scale) so the units of measurement used were of no
importance s long &s the same units were employed throughout the pro-
duetion interval on each plot,

BEnergy was seasured by & United Nations unit defined as:

e gross inland eonsuaption of commercial fuels and water
power expressed in terms of coml equivalent., Fuelwood and other
vegetal fuels and peat have been onitted. These are believed to
provide a major share of energy supply in all but s few countries...
Coke, manmufectured gas, and electricity are considered consumed by
importing country. Bunkers supplied to foreign going ships are exe
clnded.™ Energy consumption rather than production vas messured
for two ressens. First of all, the consumption figures were more
conplete and appeared to be more relisble and secondly, & measurement
of energy production would have produced some degree of duplication
of the petroleun production data.

The production of fertilizer materials was plotted in separate
production eurves of time ve. the N, Py0y or K0 comteut of the
materials produced. HNitrogen content of manufactured nitrates was
included in the nitrogen plots.

& nited Netions Btatistical Yearbook, 1959
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Production dats was usually plotted from the first year of pro-
duction or fron the year 1913. o exceptions to this are cement,
for wvhich production data was rarely avallable before the early 1930's,
and ensrgy conswiption for which data was available for 1929, 1937 and
1949 omvards.

In total 221 seai-logarithmie production curves were constructed.
During the construction of these curves it becane elear that portions
of most of the curves could be well approximated by a ctraight line.
Each curve was then exanined and straight lines were fitted by eye to
all portions which appeared spproximately linear on the semie
logarithnie plot. Rather than attempt to make least sguares fite, the
following proeedure was followed., Linear portions of the curves were
marked off and recorded on a tracing paper overlay. After an interval
of sevaral dayc (to erase specific memory of the firet set of results)
the process was repested on the graphs thenselves. The two sets of
straight lines were then compared and those that did not agree within
five degrees and within I 3 years on the end pointe were discarded.
Mt&ommnm'Wmum@theydetmtm
above eriteria. These lines were usuwally in intervals that were
approximated by one line segnent in ome atterpt and by two line seg-
ments of slightly different slopes and end points in the other. After
this process 307 straight lines on 194 countrye-mineral curves were
retained,

The above procedure guaranteed the coxrectness of the fit; the

goodness of the fit is another matter. In some curves the portions
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approximated as linear were virtually just that and a least squares sum
would be close to zexro; in others the fit, although repeatable, was
poor. ‘This wvas & difficulty inherent to the production data and
nothing could be done about it. An argument could be put farth that
certain lines should be dropped from the amalysis but the criterion
that they be seen as straight lines (plus or minus five degrees) on two
occasions wvas considered adequate. If & least squares it led been
made on éach "linear" section then the sum of the squares could have
been used 85 & measure of the goodness of fit. The sun of squares
chosen, above which lines would be discarded, would, however, have been
as arbitrary as the criterion that the lines be seen &8 linear in two
independent attempts, though 8 certain useless quantitstivemess would
have been obiained.

After the 307 lines were selected according to the above selection
proesdure their doubling periods or halving periods vere taken from the
semi-logaritinic plots. A dependent verisble based on & doubling or
balving period was necessary to make all the linear growth periods
compsrable {0 one another. Augy sort of non-logarithmic measure would
have run into ome or more of the difficulties listed below.

1) Dependence on the size of production.”*

2) Dependence on the units in which the product was
neasured.

3) Iupossibvility of comparison of cne mineral product to
another,

2 mis vas accounted for by one of the independent varisbles, Xg.
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k) Absence of any theoretical backing. Growth curves and
decay curves are assuned to be related to exponentials unless there
is & reason for thinking otherwise. The Seshaped production curve is
not really an issue here inasmuch &s it may be approxiasted by two
exponential functions. The analysis is not alued at answering the
theoretical "On what part of an Securve should & certain country-
mineral production be found?" Indeed, an Securve is not specilfically
assumed. The wore practical "What should be the slope of the
{logarithuic) production curve of & cervain countryenineral?” is asked.

Reciprocals were taken of the doubling and halving times. This
wvas done to obtain a dependent variable that would increase with an
inereasing growth rete and would not have a discomtinuity at the zero
point. The figure then obtained was given a plus sign to indicate
growth or & minus sign to indicate deesy and was wultiplied by cne
hundred to obtain & handier figure., Bxauples:

8) Repid growth, doubling period 2.0 years:
y-+=gvxm-+5o.
b) Slight deeay, halving period 12.5 years:

y--é:gxmuwﬁae.

This varisble, y, vas termed the uncorrected growth index. It is
not directly useful for amalysis because different lines give values
of y which are not comparable until various corrections are applied
to the sets of y values.

It vas steted above that the maximm error in measurement of the
doubling period was plus or mimus five degrees. This five degrees is
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transferred to the uncorrected growth index, y, s @n error of = 2.2
for values of the index of + 10 to = 10 and 8s an error of - 9.0 on
values of the index of 40 to 50 (or « 40 %o = 50). In point of fact,
however, the error in measurement for the numerically higher growth
Mmmmmmwmmwmmanm.
This vas because rapid growth or decsy usually were observed over
relatively short time intervals and the nmeasurement problem was con=
sidersbly easier. A second reason, which came with familiarity with
the growth curves, is the belief that alle-out growth or decay over &
period of sbout two to six years is, except in case of the advent of
war, constrained by "inertia" to & linear (semi-logarithuic) meximum.
A value of I 5 should thus deseribe the measurement error in virtually
all the uncorrected growth indices and this same probable error may be
applied to all the corrected growth indices deseribed later.

Gne class of data which nay contain & greater error is the set of
date for initial growth of & mineral industry within & country. The
problea in this case was not in the messurenent of the slope but in
choosing the end "point" where the slope becaue more moderate. BHomee
times this "point™ was a period of three to seven years and the choice
of just which year to select as the end point deterined the slope of
the period within & limit that exceeded five degrees.

be 'The three sets of country-mineral datas

After obtaining uncorrected growth indices for 307 linsar
portions of the growth curves it was ooted that they could be placed
in the following ten categories:
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2

3.

hy
independence.

Te
countries.

8.
countries.

e

10.
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Indices for colonies just prior to independence.

Indices for countries just after independence.

Recent indices for independent countries.

Indices of initial growth in colomies just prior to

Indiges of initial growth in colonies well before

Indices of initial growth in countries Jjust after

Recent imdices of initial growth im independent

Honerecent indices of initial growth in independent

Indices for countries with centrally plamned econcaies.

Indices for countries through periods which ineluded

the date of the country's independence.

Of the above, the first three sets of dats were chosen for

analysis. The fourth set could be ineluded in the first with proper
corrections though the £ifth and eighth sets bad to be dropped from

the amalysis;

there simply were not enocugh data (only 13 indices in

the fifth set and 7 in the eighth set) to allow these seis t0 be sube
jeet to statistical analysis. Groups six and seven were, vith proper
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corrections, placed in sets two and three respectively. The data

of set nine were, as noted before, dropped becsuse of the unavaile
ability of data for the corresponding independenmt varisblcs. Hach
mesber of the tenth set was broken wp imto pericds of before and
after independence. Slight improvements were then often made on the
uncorrected growth indices of the two portions and the two portions
were then assigned to sets one and two. Some of the broken up portions
of the tenth set were, however, not &ssigned to sets one or two because
they covered & very short time period or would not be able to meet the
standards of linearity by themselves.

Bventually 201 indices were selected and they were distributed in
the following manners

1. Indices for colonies Just prior to independence - 67.
2. Indices for countries just after independence - 5k.

3. BRecent indices for independent countries - 80,

¢c. Corrected growth indices used in the mathematical analysis

In the eguation:
y:f(xl, Hpy see xn)
the dependent varisble y must have two essential properties. PFirst of
all there must be a coupleteness of the equation so that y will not be
uarkedly dependent on factors other than %y ess X,. If 8dditionsl ine
dependent variables can uot be obtained and yet it is believed that the
amtmnuenmmmmwmmmmm.
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then some modification must be made on the dependent varisble so that
it becomes & varisble essentially explainable by the functiomn. Then,
secondly, each of the three sets of obseyvations

Vo Ryp Xy Xy eee X
must be exmrined vith ecare to be certain that within esch set the
values of the parameters should be the same. For example, in a set
of production data for mature minersl industries some normalizing
process would be necessary before date for & new mineral industry of
& eountry could be included, The functional model and the independent
variables would be the same in both cases but inasmuch as the dependent
varisbles would be measuring sonewhat different things, the correct
paraccter values would be different and the grouping of both these
types of observations for cne least squares fit would be lngroper. A
normalizing process would serve to have the dependent varisble always
(within & given set) measure the same thing.

One of the factors that doubtless has an effect on the rate of
mineral production is the perticular mineral which is produced. The
exnct mature of each of the nminermls selected for study was something
that could not be assigned a mumerical value 85 an independent varisble.
Since most of the svallable independent variables measure factors which
are essentially functions of the country portion of the country-mineral
pair the significance of the growth index was brought into line with
this and the index was modified by making it essentially independent
of the particular minerel under consideration.
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This was done in the following manner. Values of the uncorrected
growth index were grouped by the mineral of the country-mineral pair,
with no reference to the country. Then each of these groupings was
averaged and so was the entire set of uncorrected growth indices.
Growth indices for some country-mineral pairs subsequently dropped from

the analysis were included in the averaging process and so the total
nunber of indices is 249, not 201. This is legitimate because these 48
indices were dropped for the variety of reasons already discussed and
not because of lack of reliability. In fact the addition of these data
adds to the reliability of the averaging process. Some of the minerals,
such as petroleum, showed average growth rates higher than the overall
average and so for such groups this difference in averages was sub=-
tmcté& from the index of each member of the group. Likewise the
remainder of the mineral groups showed averages lower than the overall
average of uncorrecfed growth indices. Silver and gold are examples
of minerals in this category. To each member of mineral groups in
this category the difference between the group average and the over-
all average was made up by addition. The numerical values used in

this normalizing are tabulated below.

Note: Sample calculations of the type described on the
following pages may be found with the data print out on
page 76. g



Mineral Sum of growth uncorrected HNormalizing
A1l 4692.3 250 18.769 -
Petroleun 1211.3 29 .77 subtract 23.0
Diamonds 425.1 i1 38.65 subtract 19.9
Pertilizers T23.2 22 32.87 subtract 1
Iron moa 26 m.&ﬂ subtract 1.8
Copper 283.7 1% 20426 subtract 1.5
Canent 683.1 38 17.97 add 0.8
Tin 120.1 10 12.01 add 6.8
gold 13.8 13 1.06 add 17.7
Manganese 9.1 15 0.61 add 18.2
mm - m.? 17 - n.@ lﬁd mo‘i

The effect of this normalizing procedure was to bring the average
of each mineral group up or down to the overall average of 18.77, but
to maintain the spacing between members within eaech group. At first
it would seem as though the normelizing should have been performed by
multiplication, multiplying the petroleun average by 0.499 to bring it
dovn to 18.77, and multiplying the silver avermge by » l.61 to bring it
up to 18,77, etes But this would have been mathematiecally improper
because of the logarithmic mature of the growth index. 'This must be
kept in mind when performing any operation which adjusts the
magnitudes of one group of the growth indices in relation to another.

The growth indices normmlized in the above manner were tabulated
and termed yge.

An sdditional correction was then made on certain of the tems
of ygo These terms were those that were for periods of initiml growth
of a mineral industry within s particular underdeveloped country.
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Bun of Fo. of Average

Initial growth 149%.2 29 51.52 subtract 32.8

in dependent

territories

Initial growth 47h.6 a7 54,61 subtract 35.8

in independent

countries

Mnhnled'y‘mtnthummm:rfm,m
uthyg(wmmuwm),mmﬂmwmmcm

the fioal mathemgtiesl analysis.

The problem of choosing & dependent varisble wvas one of choosing
a variable that would be predictable or explainable by the independent
variables whose values were avalilable and by using & logical and une
complex functional model. These restrictions do not eampletely bound
mmmermmmmmmmm“mmm%
appeared to have considersble merit,

Starting again with the uncorrected growth index y, we now uske
& couparison, not with the sane industry in other underdeveloped
countyries, but with world production of the specific minewal in
question. A world growth curve for each of the mineral products con
sidered was constructed on semi-logaritimic graph paper of the sane
seale as that which had been used for the individual country-mineral
plots. The dates for each period in which & ecountry-mineral index
had besn obtained were noted. A worldemineral growth index was
readily obtained for the corresponding mineral and years for each of
the 201 uncorrected growth indices under analysis. Then the world
index was subtracted from uncorrected growth index. Thus, if @
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country-nineral curve was doubling every eight years (y = + 12.5) and
val was halving every fifty years ( y = = 2.0), then the corrected
value, y;, would be: yb-'lh.ﬁ- This index, yy, is & measure of how
rapid the growth of a mineral industry in & country is when coupered
with the world growth of the same mineral industry. A positive sign
before & value of y, does not necessarily indicate that the industry
is inereasing in production but that it was inecreasing its share of
the vorld production during the period under consideration. Wot only
ummmumwwbmmwmmm«yb
eould never have been derived frou y by the methods used to obtain y,.
For exauple, the avermge uncorrected indices for silver produstion
for the underdeveloped countries under sunalysis showed s decline, with
& value of » 11,62 but the world-silver inmdex for most of the time
interval in which these indices are found exhibits & growth index of
about zero. Thig shows that the two normalizing proeodures are
different and, as is obvious, that for mineral production, the undere
developed nations do not give & good sampling of the world situstion.

Fhere is & very amall mathesatical imperfection in the process
of defining y, and this is carried over into the definition of y.
It is introduced by correcting y with the entire world curve.
Theoretically the correction should be made for each minexal with the
world curve mimus the particular country-mineral curve. 'he error
introduced in this manner is certainly small encugh to be neglected.
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0 account for initial production data in the sets of valuss of
Yps those values vhich were for initial production were normalized in
thamemmhadbmtheyavahus. The resultant variable was
terned y. and vas employed in the final mathematical analysis as a
dependert variable,

de Other corrected growth indices

In the course of working on this problem three obher
corrections on the growth index were considered and caleulated but were
found to be incompatible with the independent varisbles, functional
model, and/or mathemgtical methods employed. Nevertheless, they are
discussed belov partly because they throw an additional light on the
problen and partly because they may be of use in some future analysis
thet employs other independent variables or another functional model.

The three additional sets of corrected wvalues of the growth index
were all obtained by the ssue opermtions, They differ from one another
in their starting points; one starts with y,, one with y and one with
Ve !éxemsmareduigmmww%, y&&_ndy.. They were
obtained by a normelization procedure similar to the one of those used
to nommmlize the effect of the particular mineral (the procedure used
to obtain y, from y)« In this caee it was the colonial background of
the country-mineral pair, not the mineral's market that was norralized.
Country-mineral growth indices were placed in fourteen groups. There
vas & great deal of overlap, many pairs being placed in more thar ome
group, so the total nuaber of observations adds wp to much more than
2h9. Averages were taken of esch group and appropriste additions or
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subtractions were made on y,, ¥y and ¥y with more than one correction

being made to many of the indices.

No. of Average
Status of Sun of growth uncorrected Normalizing
country indices periods index procedure
All countries 4692.3 250 18.769 -

Portuguese colonies 199.4 9 22.16 subtract 3.4
British colonies 105k4.3 43 24,52 subtract 5.8
before independence
Ex-British colonies (in- 434.7 29 14.99 add 3.8
cludes Jordan, excludes
Egypt and Israel)
U.S. colonies before 187.3 5 37.46 subtract 18.7
independence
Ex-U.S.colonies (in- 290.4 12 2k, 20 subtract 5.4
cludes ILiberia from 1949)
French colonies before 522.6 16 32.67 subtract 13.9
independence
Ex-French colonies (in- 11k.1 10 11.41 add T.k
cludes Syria)
Netherlands colonies 260.0 8 32450 subtract 13.7
before independence
Netherlands colonies 32.1 } 9 3.57 - add 15.2
after independence
Belgian colonies before .7 7 5.96 add 12.8
independence
Communist nations T3.7 17 4,32 add 1.5
None of the asbove (in- 1721.5 85 20.25 subtract 1.5
cludes pre-communist
Cuba and Albania;lﬁgypt,
Israel and Iraq)

subtract
-Initiel growth in 149k.2 29 51.52 32.8
dependent territories subtract
Initial growth in 1474.6 27 54,61 35.8

independent countries
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In addition %o the groupings sbove, a grouping of sixty growth
periods of independent coumtries with "strong man® govermments wes
made. These sixty totalled 11%2.3, for an sverage of 19.0k, just
barely above the overall average. Because of this proximity to the
overall average and because of some difficulty in deciding just what
countries to include in the “"strong man™ group, this grouping was

The purpose of correcting the growth indices by using the figures
from the above table was to obtain a set of growth indises independent
of country, or more precisely, of colonial background. This was done
in a straightforwvard mamner though there is reason to guestion the
statistical validity of operating with the averages of some of the
suall groupings. When the results were cbtained, however, it was
realized that there was no use for them in this analysis. Consider
the equation: yc’a”.“ft‘l”e““)' remembering that y., ¥4
and y, ave theoretically independent of colonial background. But what
m:l,xz....! They measure & variety of things about the country
from infant mortality to literacy and newspaper circulation. And
these quantities arve, to one degree or another, certainly dependent on
colonial background. The eguation then, even in its most general
m,ummumuy@nmy‘mmmmmm
because then the left band side is independent of an spparemtly ime
portant variable on which some of the terms of the right hand side are

certainly dependent.

The sets of y, and y, have been normalized to sccount for both the
nature of the mineral and the colonial background of the countyy. If
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the growth index depended on only these two factors them the mmerical
values of all y, and of all y, would be the same for all country-
nineral peirs. Although the values of y, snd of y, are in fact mich
more densely distributed than those of ¥, Yg Jys ¥p OF Vg they ave
not all the saze. Perhaps a careful analysis of the residuals would
shed some light on the "perscnalities” of the individual countries
eonsidered and/or the mineral deposits within each country. This
investigator sees no vay of attacking such & problem and, in addition,
feels that various errors in data gethering (estimated at . 5), aad
assunptions made in the normalizing processes would throw such
delicste statistical work awry.

The remgining dependent variable, ya, 1s sn interesting one. It
ummyawyb(mu,rwmwnumwm
vhich need it are normelized for initial production). Iet us speak
of & set of yy, which will be yy norualized in such & mauner, Then
we could say:

yh = g (“1’ Ya, 73 sse Vn)

where vy, vpy V3 ees ¥, Would be independent verisbles that ave
related to the specific mineral deposits of the country and/or
variables related to the country but not to its colonial backe
grounde

mmmmmummmmwyhmm
adequate and without overly large probable errors. 7he difficulty is
in choosing the dependent variables, Vys Vor ese Vpo tne of the



28

simplest such varisbles, average grade of ore (of the given mineral) in
the country, requires hardly justifisble assumptions to be made before
& numerical value can be assigned. It is possible, though doubtful,
that a proper choice of variables and of assunptions, might emable a
future investigator at least to start an investigation along these lines.

@  Other independent varisbles used in the anmalysis

In the course of this project it became apparent that the
data that wvas collected and the nethod of amalysis employed might be
used to obtain additional informstion sbout the mineral production of
underdeveloped countries. Two gquantities, in addition to growth rate,
that night be subject to analysis are volune of mineral production and
stability of production. A new functionsl model was proposed,

zZwh (xl, Xps Xy see zn)

vhiere z vas & measuwre of the volune of mineral production
(zh) or of the stability of production (z‘)m

where the independent variables were essentially the same
&s in the amalysis of the growth indices.

The neasure of the volume of mineral production, %,, vas taken
mmwymammmmuhmtuuxa.
For all cases z, = xg identically. The dual nomenclature is employed
50 that it will be clesr vhether the data is being used a&s & dependent
variable or as an independent varisble. In practice, of cowrse, all
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the independent variables in an analysis of this sort should be ine
dependent of one another. The number of vehicles in & eity is
dependent on the number of miles of streets. It may also be properly
viewed as dependent on the mumber of miles of sidewalk but it should
not be viewed as dependent on both of these becsuse of the high
correlation between miles of street and miles of sidewalk in a given
eity. Likewise in this analysis use of two varisbles that were
highly correlatable was avoided (literacy and % of population with
six years of schooling, for example) but this is a case of multie
variate analysis and it is quite impossible to say surely beforehand
that:

%y F T (xp %3, Xy ees)

¥ F T (%)) X3y 2y eod)

xsff(xl,xé,xh...)

etc.

The investigator suspected that one of the x's, %oy uight be a
function of the others, with one more independent variable (population)
added in the new functional model.

Definition of z, (or 18)1

This measure of the volume of mineral production was constrained
by three factors. 1) Measurements of different minerals had to be
comparable. 2) Measurements should express the volume of mineral pro-
duction for & period (the period for which the doubling period was
taken as linear on the semi~logarithmic plot), not for just one year.
3) pifferent 2),'s would be taken in different years and would still
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have to be comparable. The first and third comstraints reguire that
the volume measure be & pure muuter (neither dollars nor toms nor
carats would do). A logical and reasonsble such mumber is per cent of
world production. When? The second eomsiraint requires that periods
of different lengths had to be considered. The ends of the periods
were usually slightly arbitrary ad so this was averaged out by
choosing the middle. For periods of an even number of years the data
2 half year past the middle were chosen. Thus the definition of

%, = Xg was: one hundred times the country's percentage of the world
production of the mineral at the middle of the particular production
period. The factor of one hundred is included to make the data cone
form to certain formet requirements of the computer programs utilized.
Bometiines this factor of one hundied is omitted and whem it is it is
80 noted.

‘There is a slight mathematical incorrectness in this procedure
because the world production is itself somewhat dependent on the
country's produetion, but for small values of ), the error introduced
in this mamner is minute and for the larger values it is still small
enocugh to be neglected. In theory: :buxamm-ma
percentage of the world production but should equal a percentage of
world production minus the particular country-mineral production
(for the pertinent date).

Defialtion of zy, & measurs of stability:

A rather rough and arbitrary measure of the stability of the
selected growth periods wvas made., On the semi-logarithmic plots
(8eale 1/b" = 1 year, 3-5/16" = 1 cycle) on vhich the production
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curves were plotted a count wvas made of the muber of points (years)
at which each production period under consideration took a twrn of
120° or more. From this number was subtracted the nuuber of such
instances on the world curve for the same interval and the difference
was normalized to & ten year period o give the mumber of 120°
fluctuations more or less than normal per decade.

Beamplet: If in a five year period there were two fluctuations
of 120° or more on the country's production curve and one fluctustion
on the world production curve for the ssme period then the stability
varisble would be: g%(a-l)--a.o,thcmsmmfmmtnt
the particular production period was less stable than the world curve.

The measure 1s rough, glving only one or two significant digits,
and also somevhst inexact, the 120° measuring souevist @ilfcrent
changes, depending on the angle of the production line to the seuie
logarithaiec axis. But it does give a good enough measure of
stabllity to see if the independent variables used in the rest of this
mmwmmmufwsbmmmwmmm
stability. Iif 0, a subsequeni project could establish a better
measure of siability and start from there.
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I. Nature of the Independent Variables

A selection of independent variables was made guided by the
" following constrictions.

1. 4As a group the independent variables must contsin as muech
information &8 possible on which the dependent variables might depend.
There is no way of assuring this; the actusl smount of dependence is
the final goal of the analysis. 7The relative dependence of the
corrected growth indices on several independent varisbles might be
deduced properly in an snalysis but be of little interest unless the
total of these dependences sccounted for & considerable fraction of
the corrected growth indes.

2. ‘his first constraint is balanced by the fact that the
number of independent variables selected must be as susll as possible
in order to increase the significance of the fimal results. If we
consider the set of data for periods just after independence in which
there vere fifty-four observations, we could get & perfect fit with
& function in the form;

3’1‘“’3"("1"2'""5&)
but the funetion would be of no use because a fifty-fifth cbservation
would have no particular likelihood of being anywhere near the
function. A neareminimum mmber of varisbles which contains & near-
maximun anount of information must be selected.

3« An outgrowth of the first two comstrictions which is also
desirable because of the mathematical requirements of the amalysis
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employed i1s that the independent variables be as close to mutually
independent &8 possible.

ks ‘he data must be as reliable as possible. A btalance must be
reached when choosing between reliable sets of figures on which the
corrected growth index is thought to depend moderately, and less
geem t0 depend heavily.

S5« A fifth, and very important restrietion, is that the data
must be obtainable. Ideally most of the independent varisbles should
have been nsdsures of rates of change - rate of road bullding, de-
crease in infant mortality, increase in literacy, ete. However, such
available to derive them. Information of & static mature had to be
enployed to explain a dynanic characteristic; the corrected growth
index. This is probably the weskest step in the entire amalysis but
there is no aveiding it. For all the variables but one (foreign aid)
nonstine-modified data (usually the most recent available) was employed
to explain growvth indices for all growth periods under consideration.
Ths 1960 infant mortality stetistics for Indim would be used to ex-
plain the growth rates of India's mineval industries for periods, some
of which started as far back as 1913. This shorteoming is not as
eritical as it would appear at first. 6. T0 begin with, this reality
required that for each independent variasble the data must be taken at
just about the same date. In this maymer & parallel process is used
for each country and the ervor involved, if any, may be hoped to be
systemstic and to be partially secounted for by the &, tem wvhich is
built into the functional model. Then it must be noted that the growth
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index bas not been viewed as time-dependent, only situationedependent
(British colony, former Fremch colomy, ete.). That is to say, that a
growing and prospering mineral industry in 1950 would not be expected
to have & longer doubling time than an otherwise identical industry in
1960 just because of the ten year difference, The asswiption made is
that the varisbles measure the nature of the country and although the
varisbles may change somewhat with time the changes will be worldwide
and the spacing between countries (comsidering all the independent
variables at once, within the framework of the functional model) will
not change markedly. The set of data for recent growth indices in
independent countries essentially avoids the above issues and 1t will
be of interest to compare the results of this set with those of the
other two sets.

Throughout this paper the texms "depend", "dependent variable",
and “"independent variable™ have been used in & mathematical sense.
The functional model only has an equals sign which says that one side
of the eguation eguals the other. 7The above terms will be used in
the remainder of this paper but it should be noted that the results of
the analysis will only show what the “"dependent™ varisbles egual. And
this is indeed what we are interested in knowing. What in reality
actually depends on what is thought provoking but not subject to
mathenatical amalyses. Do & high mineral growth index, high stebility,
and high production depend on & low infant mortality rate, a high road
mileage; & high literecy rate, etc.? Or is it valid to view these
characteristics of & country as depending on the existence of & healthy
nineral industry? One of the "independent"™ variables is the amount of
foreign aid and musing over the sctual direection of the dependence of
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this variable is very thought provoking. A thind and probsbly most
valid view of the issue is that both sides of the equation depend
equally on & third set of variables which are not gubject to guali-
fication. These would be national pride, national personality, and
various cultural and psychological factors.

A discussion follows of the independent verisbles selected and
their definitions, and of some independent variables considered but
not selected.

@« ‘The independent variables used in the anglysis
mm,zl

Accessibility is eertainly an important determimant of
wineral production and mineral production rates, Mining will not
take place if the nearest markets are imsccessible from the mineral
areas., The interaction among people and dissemination of ideas that
lead to industrialization are also tightly bound to the iantermal
transportation situation of a country. In the following definition
"voads" refers to anything other than "tracks™ or "trails". The
definition of roade is chosen in this manner beeause such a definition
ineludes those ways that may be used for opening up an ares for nmining,
and becsuse there is little standardization of descriptive road
noanenclature throughout the world and only an all-inclusive definitiom
can avoid inconsistencies. Double tracked rallways are counted doubly
in the railroad portion of the variable because that is the fomm in
which the data is svailable.
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In the definition of the transport faetor, x,, the rosd demsity,
measured in kilometers per hundred square kilometers, is added to a
second factor which is ten times the railway density, measured in the
sane units. This total is then multiplied by unity for most countries
but by 1.5 for those countries that make extensive use of domestic
vatervays. The countries under study o vhich this waterways factor
of 1.5 wvas applied ave Malays, Turkey, Thailand, Egypt, Burma,
Indonesia, the Philippines, the Comgo (leopoldville), British Guiana,
Surinam, Liberia and Venezuela,

The information used in compiling this varisble was in most cases
for the year 1956.

mmnugmuumxlnmmamtmmmm
colonies usually reanked somewhat higher than nearby countries with
other historical backgrounds.

nmmwm,zz

Literacy and newspaper circulation in a given country are
related to the ability of the people to mobilize themselves for pro-
ductive purposes. This factor was & bit rougher than many of the
others because literacy rates are available only within a five percent
range. The criterion for literacy was & “"yes™ answer to the UNESCO
poll vhich asked "Can you read and write?" By newspaper cireulation
what was meant was the mmber of copies per thousand population of
publications containing gemeral news vhich appeared at least four times
8 week. In many Asian, African and Near Emstern countries it is the
custon to have newspapers resd aloud to groups of quasi-literates.
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The author does not have any fanilisrity with such a custom in Iatin
America and wonders if perhaps the Asian, African and Near Eastern
countries should have their values for this variable inereased somevhat.

Definition: to the figure for daily newspaper circulation per
thousand population was added 4.2 times the literacy rate, expressed
in twentieths (1L = 0-5§ literaay, 20 = 95-100% literacy). The
multiplier of 4.2 gave the two portions of the factor equal weights.
A minimm value for the probable error in this factor, based on the
roughness of the literscy data, would be = 1} $ for each measurement

“Iaﬁ
The data for literacy was in most cases for about the year 19503

the information for the newspaper eirculation portion of the data is
from the period 1957+1961.

o sppreciable interdependence is apparent between this factor
mﬁo

Iogarithmic survey factor, )

This is 8 hybrid factor designed to put the existence of 8
geologieal survey in the gountries under comsiderstion into the
analysis. It is obtained in the following mammer. ‘he date of the
first publication of & country's geologicsl survey (or bursau of mines
or similar organization) is recorded and this date is subtrected from
the midepoint of each of that country's production periods. The value
of this difference may be positive or negative. A logaritha was then
taken of the absolute value of this number and the positive or negative
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_-mmm- The resson for making the factor logarithmic was
%o reduce the emphasis of some surveys of former colonies (notably
India and Indonesis) that began a&s far back as the midenineteenth
century. 'These early surveys were certainly of value to the countries
involved but as far as & production period with & midepoint in 1950 is
concerned, they eculd hardly be considered worth ten times what a
survey founded in 19%0 was worth. A relative worth of two would Be
reascusble, however, and this is the value of log 100 years/log 10 years.
It is clear that maxy of the early surveys at their start were less
effective and less efficient, and 2lso smaller, then new surveys of
the past two or three decades and this is snother reason for using s
logaritimic factor which discounts the past.

Moy of the surveys invelved are very different organizations,
sone of great value to their countries, scue of only moderste value,
But the value of even the poorest survey is likely to be applied to
the miners) production under consideration here inssmuch as the
material under anslysis is often a highlight of a mation's economy.
This is & partial justification for making comparisons between
organizations which the author knew to “¢ dissimilsr, The remainder
of the justification is that the information is relevant and this is
the best form imto which it eould be put.

This logarithmic survey factor is in no apparent way intere
dependent with the transport or literacy factors and yet there is the
hint that there is some comnection between thems It is bard to picture

& country with & very low literacy rate, almost no newspapers, few
roads gnd no railroads and e long-established geological survey.
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Infant mortality factor, x)

This item in the analysis is the most conplete demographic
variatle for which data could be obtained, It is, mevertheless, the
roughest date employed in the amalysis, incorporating in its come
pilation a large mmber of biases, differences in national statistical
services, laws and customs comcerning birth and death registrabions,
etc. In addition error is introduced by the selection in many
countries of atypical "areas of registration™ from which the data is
selected and published as representative of the entirve country. The
varisble is extvemely pertinent to the problem at hand and since it
was the best choice of several related sets of even poorer dats it
vas selected, The data does have & considerable spread and the
existence of a pattern is clear despite the sabove diffieuliles. The
variatle, x;, is definied as the mmber of infants per thousand who
were born alive but died dwring their first year. Data is teken, in
all but one or two cases, from the United Wations, Demographic Yeare
book, 1962 and refers mostly to the years 1960 and 1961,

In discuseing a similar variable, infaut deaths in the first
month of 1ife, Norton Ginsburg in Atlas of Econoule Developueut
writes, ". . . shapticism can be expressed for Irag, which appears
in the highest category, and for Jjordan, Algeria, and Morocco elsew
where in the Near Mast, Madagascar and Nigeris in SubeSabaran Afrieca,
and Faragusy in Iatin America. These exanples re-euplmsize the wellw
founded doubts concerning the reliability of many of the deta euployed
and suggest vbat bas been implied before, that less is probably known
about the demographic characterisiics of more people than of any other



set of facts about them,"S*

This variable sppears to be almost completely independent of the
previous independent variables (and also of the ones following) and yet
to be closely related to the growth indices. This is its strong point
and resson for inclusion in the analysis.

mnmmmmmmxs

Gross mational product per capita, measured in U.S. dollars,
is chosen as the fifth independent variable. It is & varisble that is
widely recognized at present as being the best single measure of
econonic development for & particular country. Ib is & measure of the
anount of new wealth avallable to individumls in each country if all
wealth produced in one year were distributed evenly among them. ‘This
varisble tends to include & systematic error in that it fails to take
full sccount of the wealth produced in areas whers barter is common.
Because of this G.N.P./capita should not be used when comparing
developed countries to underdeveloped countries. But for the purposes
of this analysis it is & very sstisfactory variable slthough & few of
the more advanced countries (Israel, for example) may have apparently
elevated values. It is almost certain that this kind of error would
not cause & change in the order of the countries comsidered in this
study.

> Ginsburg, N., Atlas of Heomonic Development, The University
of Chicago Press, m, Pe 2.
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The data used is from the period 19501955, with the vast
majority of figures for the year 1955.

There is clearly some interdependence between this variable and
all of the preceding varisbles but the degree of interdependence would
appear to be small in all cases and the proven utility of this variable
is such that slight interdependence is not justification for omitting
it or even modifying it for this sunalysis.

mugnmmm‘mmmmxs

The date for this varisble are messured in millions of U.8.
dollars per year during the period 19511961, MNost of the data were
United Mations data and conformed to the following dsfinition; "Net
international flow of longsterm capital and official donations - Flows
of long-tern capital exelude all traunsactions of central vanks &nd of
private nonetary institutions. Date on long-term transactions of
private nonetary institutions are svailable only for a small mmber of
countries. The tem 'long-term' generally refers to loans and invest-
ments for periods exceeding one year. However, in the oase of offiecial
eapital shorteterm flows are included. 'These are generslly not
significant except in the case of the scoumilated local currency
mmmmormmmmmmwm'“‘

% international ¥low of Iong-tern Cepital and Qfficisl
Donations 1959«1961, United Mations, New York, 1963, p. 6.
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The significance of this wvarisble is obvious but its mathematical
¢ with the remainder of the other varisbles is not at
all clear. Perhaps the over-riding factor in the determination of
the value of this variable for each country is the country's strategic
value in the cold var struggle. If so it would be much less dependent
on the other variables than one would &t first imsgine,

This variable differs frou all the others selected beesuse it
changes much more rapidly with time and the 1951-1961 values are not
properly applied to earlier dates. Averge values for the whole
decade were talen rather than the higher 1959«1961 values in onder to
overcome this diffieulty for the 1950's. An arbitrary rule of thwibd
vas applied in adepting this data for earlier produciion periods. The
midepoint of each production curve was noted and if this point fell
before 1956 (the mid-point of the 19511961 period) the mmber of
years before was alsc noted. Then for each decade before 1956 the
value of this varisble wes halved. Thus, for periods with midepoints
after 1946 the full value of the variable was used; for periods with
midepoints after 1936 but not after 1946 half the value of the varisble
was used and 30 on for sach decade.

Fopulation, xr{

The wost recent population counts or estimstes, memsured in
millions of persons, is chosen as & varisble but not in the main
analysis, the analysis of the growth indices. It is employed in the
analysis of the volume of mineral production and the stability of
mineral production, vhere it is felt to be a determining factor. It
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is a varisble wvhich is to some degree interdependent with some of the
other varisbles but the degree of interdependence would be extremely
difeieult to assess. '

Volune of production, x5 (o :_b)

This varisble was defined and discussed in the section on
dspendent varisbles, Its definition is repested here: "One hundred
times the country's percentage of the world production of the mineral
2t the niddle of the particular production period.” The idea was put
forth that this varisble may be highly dependent om the other seven
variables and this ides will be put to a test in the evalysis.

bs Other independent varisbles vhich were congidered for use
in this soalysis

Fopulation density » %Shis is an available denographic
statistic but there is uo particular reason to believe it is relsted
in & usable manmer to this problem. Bxtremely low population
densities es are found in Mauritauis, Libys, Mongolia, (reenland, ete.
would probably hinder the development of minerel industries but the
ssne inforagtion would also be availsble through consideration of the
transport factor, the survey factor and/or the foreign aid fetor.
Also és soon &8 the population density exceeds & certain threshold it
no longer appesrs to bear any relmtionship to the mineral industries.
nations also helped in the decision not to use population density as
an independent variable.
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Fopulation growth « This is another demographic variable
for which reasonable data is svailable. %his information, however,
has alvays been & puzzler to demographers inasmuch as it exhibits a
pattern all of its own vhich is not closely related to other possible
deternivants of economic development. Another objection to this data
is that it falls within a very marrow pange with few countries showing
growth rates far from the mean of 1.6 percent per yeer.

Biucation ~ Many sets of date eoncerning educational
with the literacy rate vhich was chosen to represent this body of ine
formation,

Wmr « The number of vars engaged in, the damage during the
war for independence, and s0 on were considered as possible varisbles.
I 7. Richandsow’® nakes & good case for fatalitdes belng the only
£00d quantitative measure of warfare and he also indicates that the
gathering of these statistics is & lifetime's task. His own statistics
stop well short of completing the period of interest in this amilysis
and no attenpt was made to complete his task.

Percent of technicians and/or capital left in & former
colony by the mother country » This variable would have been imeluded
in the analysis of the set of data for execolonies but it was not
available. The coutrast between Guines and Ghana gave rise to its
consideration.

Se
Richardson, L. F., Statistics of Deadly quarrels, The Sox-

Mm, ﬂmwmwm, mimr



51

Iatitude or mean tempersture - N meaningful quantitative
means of expressing this information was uncovered. Countries have
different sises, shapes and topographies vhich make a simple varisble
such as the mean warm season temperature of the capital city meanings
less in the mathematical treatment of this problem.

Average grade of ore or total suount of ore in & countyy -
These are unknown until the ares involved is mined out and unestimated
until almost that time. In addition such estimates are subject to
radieal revisions with new discoveries and changes in technology.

Average taxes and royalties - Mining laws of all the
MMﬁmmmmms’thm
vestigation shows the impossibility of arriving at & single mmber to
represent the situation in each country. Many of the mining codes
sinply state that before mining can start an agreement must be reached
Bven if & single mmber were found to represent each country it would
only measure the statutory regquiresents, mot the actual practices.

b Ely, N., Sumary of Mining and Fetroleum Iaws of the World,
United States Department of the Interior; Buresu of Mines
Information Cireular 8017, Wmshington D.G., 1961.
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Single erop economies -« This variable is too complex to
handle. When does one erop dependence help and when does it hinder
&n economy? Sometimes the one erop is really two crops. Sometimes
the one crop constitutes 30% of the nmation's exports, and sometimes
more than twise that percemtage. Sometimes the one “erop" is the
mineral under consideration but more often it is not. The
difficulties involved of this one verisble are worthy of extensive
analysis themselves.

Percent of exports which are raw materials - This data is
available but most of the countries under analysis show about the
same export dependence on raw materials; only five of the selscted
countries have manufsctured exports ekeeeding 154 of total exports
and some of these five show the low raw material dependence only
because of peculisrities in the United Netioms Internationsl Trade
Classifieation which makes an attempt to define wvhat iz raw and vhat
is processed. Also there is $he real danger of feedback in using this
variable. BRaw materi:] export deta may often be the same ag the
mineral production dats which are o be explained.

Existence of a nmational imege - This is an interesting con-
cept which evades quantification.

Btability or number of changes in govermment - The actual
number of changes in govermment within anm individual country is too
small to give a statistically viable varisble. fThere are other
objections to the use of this variable. fThe muber of changes in
govermment recorded would be very dependent on the essentially
arbitrary period of time selected. And bloodless coups would be
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counted equally with eivil wars.

Snoothness of transition to independence » This variable
is much like the war varisble and subject to the same objections if
mmbers of fatalities ave to be taken as the measure, Other measures
such as lines of print in the New York Pimes ysarly index, amount of
foreign military aid, ete. are more apt to reflect the strategic
status of the country in the cold war.

Date or rank of independence - The independence dates for
the colony-nations are too closely spaced to be very important in the
long run if treated by actual muaber of years and if the treatment is
by rank order of independence the data does not seem to full into a
patters logically or actually relstable to auything else.

Midwyear of production period = This variable, if properly
constructed, might account for the business cyele or change of economic
conditions with time. Since World War Two the world has experienced an
almost uubroken period of good ecomomic gonditions and all the pro-
duction periods of two sets of data and nost of the production periods
of the third fall into this time interval. Thus they would have almost
the same value for such & variable, if one were constructed. The
set, "Just Before Independence”, contains & few production periods from
times of poor econonic conditions. A suall error in the y, calculations
of this one set may be introduced on this account though the
normalization procedures employed would .tend to minimize it.
(Minerals more apt to be produced during depression years, precious
metals, have lower average growth indices in the data used in this
stuly and these lower figures are then nomalized wpwards.) e y,
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dependent varisble for this set of data would, however, contain no
error on this account. mobwwgysmmmmmu
country and period were compared with the world production for the
sane period and the economic eonditions of the time were on both ends
of the couparison.
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¢. References used in obtaining the independent variables

Developing Countries,
(mm'rm: ummi . t/w 39/#388)

Ammual Abstraet of Statistics No. 100, 1963, Central
Statistical Qffice, Mm, 1%3*

Anmual Abstract of Statistics No. 98, 1961, Central
Statistical Office, Iondom, 1961.

AO.F. 1957 m-miawqm Wut Comnisseriat de la
mn;wmm Occldentale Pransaise,

» 0o date.

Bader, M.; Organization, Planning and Prograaming for
Mumm,m&am,
New York, 1962.

(United Mations docunent Mo. B/CONF. 39/A303)

Carnay, David E.; Govermnment and Beonomy and British
West Africa, New York, 1961.

Cooperation for Progress in Iatin Anerica, Committee for
Beonomic Development, New York, 1961.

Eeonomic Development of Overseas Countries and Tervitories
Associated with QEEC Menber Countries, The |
Faris, 1958 - . 7
’ (]

_ Fortheutt; Sumary of Mining and Petyoleum Isws of the
w’mmmmw«mm
Buresu of Mines Information Cireular 8017,

Washington D.C., 1961.

Burops Yearbook 1963, The, Volume II, Buropa Publications
Limited, Iondon 1963.

Norton; Atlas of Economic Development, University
of Chicago Press, m,m.

Bumond's Historical Atlas, C.8. Hwmond & Co.,
Maplewood, Nedo, 1960,

International Flow of long-term Capital and Official Donations

1959+1961, wgwummmw,
ted Mations, New Y

*{Iﬁﬂﬁ Miions docunent No. A/5195/Rev. 1 BI/BCASTE)
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International Flow of Iong-tern Capital and Officisl Donations
19511959, Departuent of Heonomic and Social Affeirs,
United Nations, New York, 1961.

(United Miions docunent No. A/4906/Rev. 1 8/BCA/T0)

International Yearbook and Statesmen's Who's who 1963,
The Burke's Peermge Limited, london 1963.

legoux, Plerre Ch. A.; Special Features of Mining Regulations
in Developuent (sic) Countries, United Mationus,
New York, 1962.
{mited Mations document No. B/CONF. 39/A/111)

Magnee, I. de and Rollet, A.; Reflections on the Research and
Valorization of the Mineral Resources in Under-Developed
Countries, United Netioms, New York, 1962.

(nited Mtions docusent Mo z/cem 39/4/82)

Mason, Brian; The Literature of Geology, American Museun
“mm;“m;m3ﬁ

mmmm,m Beonomic Review of an Buerging Africs,
mm’ ‘mtkﬁ“&ao

mmm,m& m#mm«mmw,

mmm,m Review of Heounomic Developments in Asis,
January 13, 156%, ppe 37-55.

hmm,& Beononic Study of Burope and Middle East,
January 10, y Pps B1eT3.

mmmmwmwmm
m, m.a; wmm'
(tnited Mtions document MNo. u/m/lu- a/.ts/w: 2)

Report of the Special Comuittee on the Situation with Regard
%o the Iuplementation of the Declaration on the Granting
of Independence to Colonial Countries and Feoples,
Territories Under Fortuguese Adninistretion,

Mm, Mm,m
United Mations document No. ushw/m. 1)

Richardson, lewis F.; Statistics of Deadly Quarrels, The
Boxwood Press, Pittsburgh and Quadrangle Books, Chicago, 1960.
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Schuidt, Welter J.; Mineral Resources, Their Development,
Treatment and Consequences, United Mations,
New York, 1962.
(United Mations document No. E/COWF. 39/A/218)

Scientific American, September 1963.

Situation Beonomique du Semegal (1962), Min. des Finances
ummﬂmqm,(ung;m.

Statesman's Year-Book W3, Ho. 99, St. Martin's Press,
New York, 1962,

Statesuan's Year«Book 196061, The, No. 97, St. Martin's
Press, Nev York, 1960.

Btatesman's Year«Book 1957, The, No. 9%, St. Martin's
Press, New York, 1957.

Btatesman's Year-Book 1959, The, No. 96, St. Martin's
Mﬁ, Rew Mj -1959'

(Report of the Secretary-General), Departuent of
Leononlc and Social Affairs, United Mations, New York, 1962.
(United Mations document No. A/AC. 102/5)

United Mwtions Demogréphic Yearbook 1957, New York, 1957.

Mnited Mtions Statistical Yearbook 1961, New York, 1961.
Mbles 156159,

United Nations Statistical Yearbook 1957, New York 1957.
meble 180,

United Btates Rapers Prepared for the Uhited Mations
Conference on the Applicstion of Science snd Techmology
for the Benefit of the Iess Developed Areas, Vol. II,
Wmturel Resources, Hinerals and Mapping and
Geodetic Control, Washington DC., 3¢

UeBs Forelgn Assistance and Assistance freom Internmational
July 1, 1945 through June 30, 1960, thited States
International Cooperation Aduinistration, Office of
mmm, Washington D.C.; no date.

Wrldnmark Encyclopedia of the Nations, The, Worldnark
Press, Inc., Baper & Brothers, New York, 1960.
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III. Data b J
PERIODS JUST PRIOR TO INDEPENDENCE

COUNTRY-MINERAL DATES
Y Y(A) Y(B) Y(C) Y(D) Y(E) Y(F) Y(G) Z(A)

INDONESTA-TIN 1945-48
143, 149,8 119.1 13601 129.3 1054 14948 119.1 ~3e3

Pele=COPPER 1937-41
83 81le5 76.1 30,0 31,5 24,6 4847 4343 Oe

MOROCCO=MANGANESE 194452 - |
50, 68¢2  31e4 5443 3641 1745 6842  3le4  +1e2

NIGERIA=-OIL 1958-60 ;
90 674 7962 2844 5leé 4066 3442 46e4 Oe

Pele=SILVER 1921=41
2846 59 2546 4043 9e¢9 6e¢9 59 25466 -440

INDONESTA-MANGANESE 1920~28
40, 582 3043 . 117 ~6e5 ~16e2 3544 ~245 +1le2

ANGOLA=OIL 1958=62 :
67. 44. 570 ) 7.8 30-8 2008 11.2 24.2 -205

Peloe-GOLD 1921=41
2243 40, 1546 21e3 346 -3¢1 404 1566 =140

Pele=IRON 1935=40
40, 3842 2748 -340 ~1le?2 “13e4& 5e4 -540 +240

- CONGO (LEOs)~SILVER 1932-60
3e6 34, le7 4648 1664 1445 344 147 =349

MALAYA=IRON 195157
33.3 3165 2645 2547 . 2745 2067 3145 2665 +3e3

GUINEA=IRON 1953-57
33.3 3145 2746 =1542 ~13e4 ~19.1 ~1le3 «582 Oe

GHANA~SILVER 1938~58
O 3064 049 2446 =548 ~449 3044 0e9 =545

MOROCCO-SILVER 1952-58
Oe 30e4 Ce 1645 =1369 -1369 30e¢4% Oe =343

BURMA=SILVER 1930-41
Oe 3044 -0.1 2446 =548 =549 3044 ~0.1 O

BRITISH GUIANA-DIAMONDS 1958=62
500 3001 3904 2403 G442 3346 3001 3904 =2e¢5

MOROCCO~CEMENT 1945-55 -
25 2548 be7 119 1lel” =942 2548 4e7 ~1.0
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JAMAICA-ENERGY 1949-61
1667 2343 945 1745

SENEGAL~CEMENT 1948-60
223 2361 948 =2346

INDIA=-CEMENT 1933«42
2243 23,1 2045 1743

JAMATICA=ALUMINUM 1954~62
2846 2243 1548 ~1643

GHANA=GOLD 1944~57
4e1 2148 «0e3 16,

GHANA-MANGANESE 1936-57
301 2143 =343 1505

INDONESTA-CEMENT 1933-39
20. 2048 8e¢3 Tel

BURMA~TIN 1922~39
13.4 202 133 1444

BRITISH GUIANA=ENERGY 1949-61
13,3 1949 61 14,1

SIERRA LEONE~ENERGY 1949~61
11.1 1767 3.9 1169

MOZAMBIQUE=ENERGY 1949-61
1344 2060 62 1646

NIGERIA-ENERGY 1949-61
10. 1646 28 1048

GHANA~ENERGY 1949-57
10, 1646 248 1048

ALGERIA~ENERGY 1949-61
9¢5 1661 23 202

FRENCH WEST AFRICA GROUP=ENERGY

91l 1567 169 148

ALGERIA=CEMENT 1950-61
1448 1546 le8 le7

TRINIDAD=ENERGY 1949-61
8e7 1543 165 945

JAMAICA~CEMENT 1952«62
1463 " 1541 1.9 -2345

ANGOLA-TRON 1958=62
40, 3842 2949 2e

109

=22¢4

1665

‘100

=1e7

-2e7

53

10.

Le?2

4e2

-4e4

1951~61

=448

0e9

29

=2443

38

367

=~36¢9

10

-2248

-6sl

=941

-5¢4

Te5

Oe3

1e9

248

=340

=340

=1146

=12

~-12e1

~-4e3

-36e7

-643

2343

-9 7

2361

=10e5

2148

2143

2048

2062

1949

1747

204

16e¢6

1646

1641

1567

1546

1543

=177

5e¢4

945

-23

2045

-17,

-0e3

‘3.3

8e¢3

1343

349

6e2

2¢8

248

263

149

1.8

~3049

~2e9

=245

-lhoo2

Os

=145

“2¢bt

-1e7

=06

~0e8

-4e2

Qe

-1le7

-&e2

Qe

=069

=167

=1e0

=245
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EGYPT~NITRATES 1952-~54
28e6 1445 1846 =241

Pele~CEMENT 1929~39
13.4 1442 10,1 =445

MALAYA=ENERGY 1949~«57
Te3 13,9 0e5 8el

SIERRA LEONE~DIAMONDS 1958-62
33.3 1344 2444 Teb

MALAYA=ALUMINUM 1953=57
18.3 12 6e2 62

CONGO (LEOes)~MANGANESE 1955-62

-Tel 11,1 13, 2349

INDIA=IRON 1913=40
11.8 10, 10.8 4e2

MOROCCO~IRON 1940-=57
11.8 10, 57 -349

FRENCH WEST AFRICA GROUP-~-DIAMONDS 1936-61

2846 8e7 2049 ~38,

ISRAEL=-CEMENT 1934=49
Te2 840 le5 242

SIERRA LEONE-IRON 1943-62
8e5 6e7 261 0e9

MALAYA=TIN 1949-57
-1e2 56 -543 De2

CONGO(LEOQOe)=COPPER 1933«62
6e7 502 “0e7 1840

MOROCCO=PHOSPHATE 1946=~57
945 4e6 =143 ~943

NIGERIA=TIN 1940=562
=24 bob -0e4 les

BRITISH GUIANA=-ALUMINUM 1947=62

91 248 =740 =340

INDIA=-ALUMINUM 1918~43
8e¢0 le7 =2 -hel

GHANA-DIAMONDS 1947=~57
20,0 " 0ol beb =547

GHANA=-ALUMINUM 1942-56
4e4 ~1e9 -4 ek -40e5

-

®
~10. =20
~543 ~846
le5 =53
275 1846
1245 Ost
5e¢7 =042
6e¢0 50
=241 -842
-1641 =2548
le4 ~443
27 =347
=740 -11le1
1945 1241
-b4el -1562
-8e2 -6e2
343 ~12.8
202 -842
1442 ~1leb

=3442

~184¢3

1442

1349

1364

12,

111

10,

104

2ol

840

566

52

~1442

10,1

Oe5

2444

62

-1340

1048

5e¢7

-1149

le5

~543

«“0e¢7

-1e¢3

=064

=-T760

‘204

=10

=245

=443

245

=248

-0eé&

=0e&

-lel

+l1e¢2

=0e¢3

=148

+0e5

=440

=22
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EGYPT=PHOSPHATE 1946~54
52 -89 -845 -14e7

TRINIDAD=-OIL 1951-62
11,1 =119 le6 =177

CONGO (LEOs)~DIAMONDS 1949=59
Te2 -12.7 «242 el

INDONESTA-OtL 1907=40
840 =15, ~1.0 ~28e7

CONGO (LEO«)-TIN 1956-62
~22.3 -1545 ~22e1 ~2e7

GUINEA-ALUMINUM 1954~59
-1443 =2046 -25e4 <3445

ALGERTA~PHOSPHATE 1953=62
-11,1 -25,2 -2149 -39,1

ANGOLA-MANGANESE 1953=62
20, 8842 13,8 3448

ANGOLA=ENERGY 1949~-61

2243 2849 1541 2545

ANGOLA~CEMENT 1957-62
Oe 0.8 =111 -2e6

ANGOLA-DIAMONDS 1956-62
100 -9e9 348 -1343

SURINAM=ALUMINUM 1952=62
Ose -643 =137 =20

END

=046
5¢3
20
547
«945
~2842
=2540
1646
1849
~3e4
6e6

=137

~1443

-he2

1066

-1447

~9s3

~39¢3

-3548

1044

1147

~1445

Oet

-2T7e4

=119

w267

=154

«1545

=206

2542

3822

2849

0e8

“~949

=543

~-845

leb

-262

«1ls0

2201

2544

~2149

13,8

1561

=111

348

=1347

=540

O

«~1e0

=le2

+1e¢7

=2¢0

=-lel

=343

-2e¢5

Oe

O

=240



PERIODS JUST PRIOR TO
COUNTRY-MINERAL DATES
X(8) X(1) X(2)

INDONESTA-TIN 1945=48
1390, 1142 24,

Pelos~COPPER 1937=41
35 2045 T&e

62

MOROCCO~MANGANESE 1944=-52

450, 8e3 36

NIGERTA-OIL 1958=60
5¢7 9.8 17.

Pele=SILVER 1921=41
53 2045 T4,

INDONESTA-MANGANESE 1920-28

39.0 11,2 24,

ANGOLA-OIL 1958-62
0462 4ol 840

Pele~GOLD 1921-41
7840 2045 T4

Pele=IRON 1935-40
5440 2045 Té4e

CONGO (LEOe)=SILVER 1932=60

381. 6e3 36

MALAYA-IRON 195157
40, 1549 84,

GUINEA-IRON 19%3=57
18,0 55 440

GHANA=SILVER 1938~58
28 11,1 39,

MOROCCO-SILVER 1952-58
103, 843 36

BURMA=STLVER 1930=41
2634 10¢5 584

BRITISH GUIANA=DIAMONDS 1958=62

38.0 261 131,

MOROCCO~CEMENT 1945-55
2440 8e3 36

INDEPENDENCE
X(3) X{4)
le98 150
1657 7361
le32 711
1459 6249
1e46 7361
1.87 150
0.0 195
le46 7341
1655 7361
1620 144,
171 6241
1,23 210
1e54 113,
le45 71.1
1487 149,
le43 51e
1¢36 Tlel

X(5)
127.
201,
159
70

201
127.
700

201
201
98

298
584

135,
159
524

311,

159.

Xt6)

80+

45 ¢

500

14,

2245

1040

948

2245

45,

2045

34,

14

32

504

174

Te5

504

X{(7)

9569

2440

1146

3563

2440

9549

4el

2440

2440

1347

2¢7

67

11.6

1943

F'Y)

1146
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JAMAICA-ENERGY 1949~-61
17.0 77 126 0s78

SENEGAL-CEMENT 1948~60
3el 1049 12, 1420

INDIA-CEMENT 1933=42
161. 33.0 2440 1491

* JAMAICA=ALUMINUM 1954=62
2740, 77 126 0495

GHANA=GOLD 1944-57
207, 1141 39, 1657

GHANA-MANGANESE 1936=57
1240 11.1 39, 1e53

INDONESTA~CEMENT 1933-39
1540 1162 24, 193

BURMA=TIN 1922-39
170, 1045 58 1487

BRITISH GUIANA=ENERGY 1949=61
0e76 201 131 le34

SIERRA LEONE-ENERGY 1949=61
0e24 1445 11. le43

MOZAMBTQUE~ENERGY 1949=61
le6 765 6¢0 1426

NIGERTA=-ENERGY 1949=61
340 9.8 17 le43

GHANA~ENERGY 1949=57
le4 11,61 39, 1660

ALGERTA-ENERGY 1949=81
6e5 440 41, 1485

FRENCH WEST AFRICA GROUP-ENERGY

le8 3.9 50 1626

ALGERIA~-CEMENT 1950-61
30. 440 41, 1485

TRINIDAD=ENERGY 1949=61
440 77 165 =1.00

JAMAICA-CEMENT 1952=62
58 77 126 0690

ANGOLA=TIRON 1958=62
13.0 461 860 0s0

4842
9249
146
4842
113,
113,
150
149,
51
153,
3442
6249
113,
118,
1951-61
188,
118,
4845

4842

195,

265

58

72

265

135,

135,

127

52

311,

T3

700

704

135

176

58e

176

291

265

700

365

9l

140,

3¢5

324

32

20

865

745

346

12.8

14,

32

21,

4547

21,

1,0

3¢5

948

Y-

206

43604

leb

6e¢7

6s7

9549

1943

Oeb

245

5¢1

3543

6e7

1062

1945

1042

6e7

leb
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EGYPT—=NITRATES 1952-54
35. 1048 46, 1472 108, 133,
Pele~CEMENT-1929=39
1640 2045 Tk 1451 7341 201,
MALAYA~ENERGY 1949=57
6340 1549 84, 1470 621 298

SIERRA LEONE-DIAMONDS 1955=62
450, 1445 11, 1448 153, 76

MALAYA=ALUMINUM 1953=57
14,0 1549 84, 1460 6241 298,

CONGO (LEO¢)~MANGANESE 1955-62
300, 63 36 1445 144, 984

INDIA-IRON 1913=40
106 33,0 24, 1485 146, T2

MOROCCO-IRON 1940-57
5640 843 36 1433 Tlel 159,

FRENCH WEST AFRICA GROUP=DIAMONDS 1936~61
670 369 50 1.02 188, 58

ISRAEL=CEMENT 1934=49
2940 4545 275 =0498 3144 5404

SIERRA LEONE-IRON 1943-62
4140 1445 11, 1639 153, 764

MALAYA=TIN 1949=57
3140, 1549 84, 1670 621 298

CONGO(LEO&)=COPPER 1933=62
670 63 36 le24 144, 98

MOROCCO~PHOSPHATE 1946=57
1540, 843 36 l1e39 Tlel 159,

NIGERIA=TIN 1940«62
504, 9.8 17. le48 62.9 700

BRITISH GUIANA=ALUMINUM 1947=62
1390, 2.1 131, 1433 5160 311.

INDITA~ALUMINUM 1918~43
41, 33 24 1487 146, T2

GHANA-DIAMONDS 1947~57
2170 11.1 39, 1459 113. 135

52

2245

34,

346

34,

b1,

704

504

45,7

1064

346

34

41 4

50

14,

Te5

704

32

261

2440

6e7

245

67

13,7

43644

1146

19,5

242

25

67

1347

1146

3543

Oeb

43644

6e7
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GHANA-ALUMINUM 1942-56
174, 11.1 39. 1456

EGYPT~PHOSPHATE 1946=54
174, 1048 464 1470

TRINIDAD-OIL 1951=52
47, 77 165 ~0e93

CONGO (LEOe)~DIAMONDS 1949=59
5680 643 36, 1438

INDONESTA-OIL 1907=40
202, 1162 24, 1487

CONGO (LEOe)~=TIN 1956=62
640 643 36 le46

GUINEA-ALUMINUM 1954=59
1790 505 400 1024

ALGERIA=PHOSPHATE 1953=~62
160, 4.0 41, 1486

ANGOLA-MANGANESE 1953=62
39. 4e1 840 =04¢40

ANGOLA-ENERGY 1949-61
0455 4e1 840 ~0e70

ANGOLA=CEMENT 1957=62
563 441 840 0e0

ANGOLA~DIAMONDS 1956=62
378, 4.1 8e¢0 0.0

SURINAM=ALUMINUM 1952-62
1650, 15 88, Oe48

END

113,

108

4845

144,

1504

144,

794

118

195,

195.

195,

195.

44,

135,

133,

291,

984

127,

984

584

176

704

70

704

70

356

32

52

‘140

41,

1040

41,

14,

21,

948

9.8

9.8

948

11,

67

2641

6e7

13.7

9549

1347

267

1062

441

4,1

4ol

0+3
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PERIODS JUST AFTER INDEPENDENCE

COUNTRY=-MINERAL DATES
Y Y(A) Y(B) Y(C)

GUINEA-ALUMINUM 1959=62

125 118,7 10846 12641

INDONESIA-MANGANESE 1952-56
83.0 101.2 7349 8046

ISRAEL=POTASH 1953~58
100, 8549 9448 4846

Peles=CEMENT 1945=50
676 6768 4043 62¢4

Peloe=GOLD 1947=52
504 6747 4447 6243

NIGERIA=OIL 1960=82
90, 67 8045 358,

INDIA-MANGANESE 1945=53
40, 58462 25 624

BURMA=SILVER 1951-62
25 55e4 2242 5942

NIGERIA=CEMENT 1958-62
50, 5048 4146 2848

ISRAEL=-PHOSPHATE 1952-58
624 4749 5562 1046

ISRAEL~NITRATES 1955/6=~61/2
62 4749 4648 10466

Pele=SILVER 1948=42
125 4249 8e9 3744

MOROCCO~COPPER 195762
33,3 3168 2549 39,2

Pele=IRON 1949-54
3343 3145 2442 -947

MALAYA=IRON 1957=62
33.3 3145 279 3543

Pele~COPPER 1946=62
2846 271 2043 2147

INDIA-ALUMINUM 1948-62
3343 7 2740 1940 30.8

EGYPT~IRON 1956=62
2846 2648 2143

2543

YLE)

116

5363

5745

34,49

39¢3

4845

2848

264

946

1769

95

345

3343

=17,

3167

1449

2248

1948

Y(F)

11847

6544

50¢1

6748

677

3142

58e¢2

55e¢4&

154

12.1

1261

4249

3148

=he3

3145

2761

Y{G)

10846

3861

59

4043

4447

44e7

25,

2242

5e4

1944

11,

8¢9

2549

-1146

2749

2063

194

2(A)

=4e0

=440

O

Oe

Oe

=343

=2e¢5

-le7

=167

=366

+440

=440

=-0s6

Oe

-5¢7



INDONESTA-CEMENT 1951=~62

25, 2548

ISRAEL=-ENERGY 1949=61

1862 2448

BURMA~ENERGY
18.2 2448

GHANA=-GOLD 1957=62

4ol 2148

INDIA=PHOSPHATE 1948=62

33.3 1962

PeI+~ENERGY 1949=61

11.8 1844

GHANA-SILVER 1958=«62
-73 ~4246

INDIA-CEMENT
1667 1745

MOROCCO-ENERGY 1957-61

945 1641

INDONESTA=TIN 1948=54

8e5 1543

INDIA-IRON 1947-62

167 1449

EGYPT~NITRATES 1954=61

2846 1445

67

INDIA-NITRATES 1944/5-60/1

2846 1445

EGYPT-ENERGY
Te3 1349

INDIA=-ENERGY
Te3 1349

EGYPT~CEMENT
1245 1343

ISRAEL=CEMENT 1949-61

11.8 1246

MALAYA-ALUMINUM 1957-~62

18.3 12,

INDIA=-GOLD 1952«62

~6e3 11e4

13.9 410

11. 2343
1949-61

11. 2846

1561 2546

23,1 234

b4eb 13,

«7362 3868
1948~62

362 2143

263 2365

3¢5 3045

940 187

1267 2248

1047 1843
1955=61

Oel 1245
1949-61

Dol 1767
1952-62

Osl 1148

-1,8 11,1

4e6 158

=~1048 1542

4062

1647

224

749

371

6e4

-6946

2045

1649

2367

20e5

-847

3244

1161

11.

1043

2201

265

1448

1849

26e9

=08

-6%e4

Te0

1847

128

=2446

1445

~le&

349

2548

2448

2448

21.8

19,2

18464

-42 06

1745

1641

1543

1449

-2143

1445

1349

13,9

1343

1246

12

1le4

1349

11l

11,

1541

23,1

4eb

73,2

2¢3

345

90

-23,1

1047

Oel

Oel

=148

4beb

=1048

=1lel

Qe

~0e8

=463

Oe

0.0

O

+1e3

-2e9

=245

040

Oe

~1le7

=440

=-2¢0
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GHANA-MANGANESE 1957=62
‘100 8¢2 =124¢6 12

GHANA-ALUMINUM 1957=62
11.8 55 ~-169 93

MOROCCO~PHOSPHATE 1957=62
9e5 4e6 =449 12,

INDIA-COPPER 1948-62
be2 207 =247 6e¢5

BURMA-OIL 1948-62
25. 20 15, 58

BURMA=TIN 1947=62
-5.7 1.1 ‘1008 409

MALAYA-ENERGY 1957=61
Te3 Oe7 Osl 445

GHANA=-ENERGY 1957=~61
367 ~2e9 «3e5 0e9

INDONESTA-OIL 1949=62
14,3 =847 369 6e¢5

MOROCCO~SILVER 1958~62

=40, =946 4+=6 =262

EGYPT-PHOSPHATE 1954=62

3e4 =1047 =645 =122

GUINEA~IRON 1957=62

~1245 =14,3 =176 ~649

MOROCCO-IRON 1957=62

-1443 =-1601 ~19e¢4 ~8s7

INDIA-OIL 1947=62

569 ‘1701 443 -1343

GHANA-DTAMONDS 1957-62

le2 -1847 “541 -1449

MOROCCO-CEMENT 1956-58

=254 2442 -32e9 ~1648

INDONESTA-ALUMINUM 1949-53

=504 -56¢3 =698 -41.1

END

-6¢2

1546

1649

8e¢0

2848

=149

11.1

Te5

29e5

~3246

19

=51

«6e9

947

50

-17e6

=3448

-84+8
149
245
lel

1848

1941
=3342
-840
~1042
~1240
=045
~1e3
~2545

=546

842

5¢5

446

247

2

1.1

Oe7

=946

=10e7

=1443

=161

=171

-18s7

-2442

=56e3

=12+6

-1e9

-4e9

-2e¢7

15,

«1048

Oel

~3.5

349

~4046

-665

=~17e6

-1944

‘403

~-5e1

~3249

=8948

=6¢0

-840

Os

“0e7

=21

=543

=540

=440

O

O

«-54¢0

~Te5
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PERIODS JUST AFTER INDEPENDENCE

COUNTRY-MINERAL DATES
X(8) X(1) X{(2) X(3)

GUINEA=~ALUMINUM 1959-62
598 55 bGo 1e35

INDONESIA-MANGANESE 1952-56
21. 1142 24, 2402

ISRAEL~POTASH 1953-58
367 4545 275 0s65

Pele=CEMENT 1945«50
18. 2045 The 1465

Pele=GOLD 1947=~52
99. 2045 The 1468

NIGERIA=OIL 1960=62
20. Ge8 174 1460

INDTA=-MANGANESE 1945-53
1350, 33 244 1697

BURMA=~SILVER 1951-62
67 1065 584 2400

NIGERIA=CEMENT 1958=42
540 9.8 17, 1e36

ISRAEL-PHOSPHATE 1952~58
24 4545 275 Oeb

ISRAEL-NITRATES 1955/6=61/2
15. 4545 275 0484

Pele=SILVER 1948=62
224 2045 T4 1672

MOROCCO~COPPER 1957-62
3e6 Be3 36 le51

Pele~IRON 1949=54
39. 2065 T4 1e7

MALAYA~IRON 1957=62
110, 1549 84, 1e75

Pele~COPPER 1946=~62
51 2045 T4 le7

INDIA=ALUMINUM 1948~62
52 33, 240 200

X(4)

210

150

31le4

73.1

7361

6249

146

149

6249

3leé

31le&4

7361

71le1l

731

62e1

731

146,

X(5)

58e

127

5404

201

201.

704

T2

52

T0s

540

540

201

159.

201,

298

201

T2

Xt6)

14,

80,

212

90

90

21

279

34,

21,

212

212

90

50

90.

34,

90

279

X{7)

207

9549

202

2440

2440

3543

43644

1943

3543

2e2

262

2440

11e6

2440

2440

436¢4
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*
EGYPT-IRON 1956=62
5e¢6 1048 46, 1477 108, 133, 52 2641
INDONESIA-CEMENT 1951=62
62 1142 244 2403 1504 127 804 9549
ISRAEL=ENERGY 1949=61
60 4545 275 Oeb 31e4 540 2120 202
BURMA=FENERGY 1949-=61
2.0 1045 584 2400 149, 52 34, 19,43
GHANA=GOLD 1957=62
197, 1161 39, le67 113 135 32 607
INDIA=PHOSPHATE 1948=562
240 33, 24, 1,99 146, T2, 279 43644
Pele~ENERGY 1949=61
8e4 2065 T4 1672 7361 201 90 2440
GHANA-SILVER 1958=62
0659 11,1 39, 1l¢67 113, 135, 32 6e7
INDIA=CEMENT 1948=62
211, 33, 24 2600 146 T2 279 43644
MOROCCO~-ENERGY 1957=61
3¢5 8e¢3 36 1451 Tle1 159, 50 1146
INDONESIA-TIN 1948=54
1830 112 244 1498 150 127 80+ 9549
INDIA=IRON 1947=62
31, 33, 24, 16499 146, T2 279 43644
EGYPT=NITRATES 1954=61 )
40, 1048 464 l1e¢76 108 133, 52 261
INDIA-NITRATES 1944/5-60/1
159, 33, 24 1498 146 T2 279 43644
EGYPT=ENERGY 1955=61
16. 1048 46 6 le76 108, 133, 524 2641
INDIA-ENERGY 1949-61
133, 33, 24, 2600 146, T2 279, 43644
EGYPT=CEMENT 1952=62
60, 108 464 1e76 108, 133, 52 26,41
ISRAEL~CEMENT 1949=61
31. © 4545 275 046 3le4 540, 212 22

MALAYA=ALUMINUM 1957-62
17. 1569 844 le75 6201 298 34, 6e7

e e
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INDIA-GOLD 1952-62
45, 33, 244 2400

GHANA-MANGANESE 1957-62
400, 11,1 39 le67

GHANA-ALUMINUM 1957-62
88, 11,1 39. le67

MOROCCO~PHOSPHATE 1957-62
1830, 8e3 36 1451

INDIA-COPPER 1948-62
28 33, 24 1699

BURMA=OIL 1948«62
2e5 1045 58 199

BURMA~TIN 1947=62
56 1045 586 1499

MALAYA=ENERGY 1957=61
66, 1549 84, 1475

GHANA-~ENERGY 1957-61
1e5 11.1 39 le66

INDONESTA-QOIL 1949=62
154, 1162 24, 2402

MOROCCO~-SILVER 1958=62
46 8e3 36 le52

EGYPT=PHOSPHATE 1954~62
160, 1048 46 le76

GUINEA=IRON 1957«62

14.9 55 4o le33°

MOROCCO=-1RON 1957-62
30, 843 364 1e51

INDIA-OIL 1947=62
445 33, 244 2400

GHANA~-DIAMONDS 1957-62
1200, 11,1 39 1467

MOROCCO-CEMENT 1956~58
20. 843 36 le48

INDONESTA=~ALUMINUM 1949-~53
591 1142 240 2000

END

146,

113,

113,

T71.1

146

149,

149,

62,1

113

150

T1lel

108,

210

71,1

146

113,

71,1

150

T2

135,

135

159.

T2

52

524

298,

135,

127

159

133

58

159.

T2

135,

159

127

279

32

32

50

279

34,

34,

34,

32

804

500

524

14,

50

279

32

50

80

43604

6¢7

6e7

1146

43644

1943

1943

6e7

9549

1146

2641

247

11.6

43644

1166

95,9
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4

RECENT PERIODS NOT DIRECTLY RELATED TO INDEPENDENCE

COUNTRY-MINERAL DATES
Y Y(A) Y(B) Y(C)

BRAZIL=NITRATES 1957/8«60/1
111, 9649 102 9544

CHILE-SILVER 1946=62
12.5 4249 Te2 41le4

PERU=SILVER 1946=62
10, 4064 bLe7 3849

THATLAND=-CEMENT 1947-62
333 34,1 1847 3246

JORDAN=-PHOSPHATE 1952=62
464 - 3149 3642 =0e1

VENEZUELA-ENERGY 1949~61
25, 3146 1748 30,1

THATILAND=-ENERGY 1949=-61
25, 3146 1748 30.1

CHILE=1RON 195%=62
33.3 31,5 2846 3040

LIBERIA~ENERGY 1949-61
223 2849 1541 2365

MEXICO=SILVER 1946<«62
-1.8 2846 =71 271

BRAZIL=-OIL 1942~62
504 27 3945 =1043

JORDAN~CEMENT 195&=62
25, 2548 143 -Te7

VENEZUELA=CEMENT 1935-62
25, 2548 1641 -11.5

BOLIVIA=SILVER 1944-62
-4eb 2548 =669 24,43

PERU-COPPER 1948=~62
25 2345 1843 22

BOLIVIA-CEMENT 1957-62
2243 2341 10.8 2146

Pele~CEMENT 1953«62
2243 2341 1147 177

Y(D)

10945

11,

8¢5

31.8

14.0

2345

2345

31.8

1649

~343

1247

-8e¢5

=123

-6el

2345

2048

1649

Y(E)

10045

5¢7

362

172

4e?2

1643

1643

2648

9e3

~8e¢6

2¢2

177

-21.2

-Beb4

1648

6e3

Y(F)

9649

4249

4044

34.1

=349

3146

3146

3145

2849

2846

=848

=100

«104

2548

2345

23,1

23,1

Y(G)

1024

Te2

1867

Ot

17.8

1748

2843

1541

“Tel

«21e5

«1967

«6¢9

1843

1048

1147

Z(A)

=347

=046

-le4

=240

Oe

=341

=240

-le7

-0e¢7

«3,9

=2l

=-l.1
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MOROCCO-MANGANESE 1952=62
249 21,1 -be4 2845 1043 140 21,1 “Bett =140

TURKEY=-CEMENT 1943-62
20. 2048 8¢5 1943 1845 740 2048 Be5 O

PERU~IRON 1953=62
2243 2045 15 -16e8 -1560 -22e¢3 -1543 ~20+8 -3e3

LIBERIA=-IRON 1952-62
20, 1842 8e3 =23, =216 «33.3 =176 “27e5 =140

BRAZIL-IRON 1948=62
20, 1842 1047 1647 1845 942 1842 1047 “0e7

CHILE~MANGANESE 1952=62
O 1842 =94 1647 =165 =109 1862 “9%s4 =400

BRAZIL=GOLD 1920=62
Oe 1767 w349 1642 =165 -5¢4 1747 ~349 -0e7

Pele=GOLD 1953=62
Oe 1767 ~65e04 1243 -S54 ~11.8 1747 -6eb Oe

COLOMBIA~GOLD 1949«62
Oe 1747 ~543 1642 ~1e¢5 -6¢8 1767 =543 =1e5

PERU=~ENERGY 1949-61
1lel 1747 349 1662 Feb 204 1747 369 ~1le6

COLOMBIA~CEMENT 1934~62 ’
1647 1745 Teb -19.8 ~2046 -29e7 =1843 ~2842 +0e7

SYRIA=-CEMENT 1953=62
167 1745 4e8 2449 2441 1242 1745 4e8 =-lel

BRAZIL~-ENERGY 1949-61
10.8 1744 346 1549 943 261 174 346 =1e7

- CHILE=OIL 1950«62
40, 17 29 =20e3 2¢7 -84¢3" =1848 -648 O

COLOMBIA~ENERGY 1949~61 :
10, 1646 248 1541 8e5 143 1646 248 Oe

MEXICO=-ENERGY 1949~61
10. 1646 28 1561 8e5 1e3 1666 2¢8 O

MOROCCO-CEMENT 1958-62
15.4 1662 24 2346 228 Se4 1642 240 Oe

BRAZIL=-ALUMINUM 1948-62
22¢3 " 1640 840 1445 2048 - 65 1640 840 =443

MEXICO=-CEMENT 1935«62

14.3 1561 5¢4 1346 1248 349 1541 5¢4 +0e7

-
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INDONESTA-ENERGY 1955«61
8e3 1449 O0e2 30.1 2345 1544 1449 0s2 Oe

Pele=NITRATES 1953/4~60/1
2846 1445 1767 -26e7 =1246 ~-23e5 =2163 -18s1 =le4

BRAZIL=CEMENT 1955=62
13.4 1442 2e5 1248 1149 140 1442 2¢5 O

BOLIVIA=ENERGY 1949-61
6e9 1345 =03 124 54 ~1e8 1345 =043 =343

CHILE=-ENERGY 1949=~61
56 1242 =166 10647 4ol ~3,1 12.2 ~14s6 =08

PERU-GOLD 1955=~62
=549 11,8 =12e¢2 1043 -Teb -1347 11.8 -126¢2 Oe

MEXICO=IRON 1933~62
13.4 1146 4eb 10,1 1149 361 1146 4e6 -lebk

TURKEY-ENERGY 1953-61
560 1166 =242 1061 345 =347 1146 “2e2 Qe

THAILAND=TIN 1950~62
446 1144 Lol 949 3.1 2¢9 1le4 4ot Oe

CHILE=GOLD 1940-62
=544 1143 =545 9.8 =669 =70 1143 =545 -hel

MALAYA=GOLD 195%9=42
-b5e7 1140 “14e1 14,8 ~2e9 =103 11, -14,1 Os

PERU~CEMENT 1941=62
10. 1048 =049 963 8¢5 -2e4 1048 «“0e9 +lel

COLOMBTA~IRON 1955«62
11.8 1040 4e3 =273 =2545 =3340 =25.8 =318 Oe

INDIA=-MANGANESE 1953=62
-8+5 9.7 . 1447 1345 -b4e7 ~10e9 947 =-1447 Oe

INDONESTA-ALUMINUM 1953~62
1544 9.1 le3 2443 3066 1645 9.1 le3 =h4ef

CHILE=-CEMENT 1935=62
840 8.8 =341 Te3 65 =446 848 -3,1 “0ek

MEXICO=GOLD 1952=62
«“9e1 8eb6 ~14e4 Tel «10e6 ~1569 8e6 =14¢4 =140

TURKEY=COPPER 1938~=62
9e¢5 © 860 449 2943 -2T748 -32¢4 =278 ~3049 ~1le2

BOLIVIA-TIN 1940«62
“loly 2e¢4 =443 0e9 -549 -548 264 443 =243

e o e e e o e e — - - \



CHILE COPPER 1936=62
3e4 169 =149 Dot

IRAQ=OIL 1942-62
2243 =047 1149 -242

ISRAEL=POTASH 1958=62
13.4 =067 502 -2e2

MEXICO~COPPER 193262
00 -1e5 =762 ‘300

CHILE~POTASH 1955=62
125 -1le6 6el -3.1

Pele=1RON 1954«62
Oe -1e8 =10e7 ~Te2

TURKEY=MANGANESE 1952-62
=223 -441 -31e4 -5e¢6

TURKEY=OIL 1955-=62
167 543 8e1 =748

INDONESIA=TIN 1954~62
=13e¢4 -6eb 1444 Beb

VENEZUELA~-DIAMONDS 1947=62
11.8 -8e¢1 -1e0 -946

1SRAEL~PHOSPHATE 1958-62
346 =105 =1240 ~12.0

VENEZUELA-QOIL 1932-62
11.1 ~11.9 1e9 “13e¢4

BOLIVIA=~COPPER 1948=62
=105 -1240 ~18e4 ~-1345

TURKEY=IRON 1957=62
-1245 ~1443 =177 ~1548

MEXICO=-0IL 1945-62
Te7 “15.3 ‘205 -1648

CHILE=NITRATES 1945/6~61/2
-1e42 -1543 “1440 ~1648

VENEZUELA-GOLD 1957-62
'3300 -1506 =404 -17.1

COLOMBIA=OIL 1928-62
LYY > =1846 =346 =201

CHILE-PHOSPHATE 1956=62
-3343 «1942  =43,1 -20e7

1¢9

2048

11.9

-le5

11.

~5e4

~2348

1562

9¢6

-1240

=1440

6e2

-2e¢7

=3448

=~3448

-3e¢4

1044

367

~847

beb

=16e1

=3249

646

08

-2e5

=135

Ot

-1949

~194¢2

-440

=155

=41e5

-501

=Ll 46

=105

=119

~-1260

-144¢3

1543

~1543

1546

-1846

-1942

=1e9
1149
5e2
=72
6ol
=107
=314
81
~l4els
~1.0
=1240
le9
~1844
=1747
~245
~1440
~40
=346

~4341

Oe

=23

~le4

~-1e2

LT 1Y

Qe

+le2

=6¢0

O

=140

w2el

Os

«145

-le7
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PERU-OIL 1939=-62 x
30l =19.9 =547 =21let le6 =742 =199 =547 O

BOLIVIA=-OIL 1957=~62 '
-2.0 =25.0 =139 ~26e5 =345 ~15e¢4 ~25 ~1349 o

INDONESIA~MANGANESE 1956-62

=59, -4048 ~6342 ~2506 =4348. =48 =408 «“6342 =540
CUBA-SILVER 1945=-58 ~
1161 4145 6e¢5 40, 9e¢6 500 4145 665 =4 o b
CUBA~ENERGY 1949~59 ( '
1l.1 1767 349 1662 9¢6 2¢4 177 349 O
\
CUBA=CEMENT 1940~58
1403 15.1 448 13.6 1208 363 1501 448 +0e6
END

Sample Calculations

Brazil-0il 1942-1962 (page 72, seventh from the bottom)
- To obtain y,: Take the uncorrected growth index, y,
(50.) and subtract 33.0, the petroleum correction. This
«-glves 27,, the tabulated value of Vg
Then to obtain yy from this number, subtract 35.8
(to normalize for initiai growth in en independent country).
The result of 27,-35.8 is -8.8, the tabulated value of yg.
’ To obtain ys: Start again with the uncorrected
growth index, y, (50.) and subtract 1.5 (status of country
correction to account for the absence of a recent colonial
period) and also subtract 35.3 (to normalize for initial
growth in an independent country) to obtain 12.7, the
tabulated value of yg4.
The actual production curve for this example will
be found on page 301.




77

RECENT PERIODS NOT DIRECTLY RELATED TO INDEPENDENCE

COUNTRY-MINERAL DATES
X(8) X(1) X{(2) X{(3)

BRAZIL=-NITRATES 1957/8«60/1
11.0 501 93, 1466

CHILE-SILVER 1946=62
7240 1840 146, le77

PERU=SILVER 1946-62
958, 469 82, 1446

THAILAND=CEMENT 1947=62
18,0 1543 50 093

JORDAN=PHOSPHATE 1952-62
80.0 53 2640 0s70

VENEZUELA-ENERGY 1949~61
37.0 4e9 117, le26

THATLAND~-ENERGY 1949-61
3el 1543 50 0695

CHILE~IRON 1955=62
93.0 1840 146 1e82

LIBERTA=-ENERGY 1949-61
Oel 1.9 9.0 ~0e47

MEXICO~SILVER 1946~62
1870, 1543 103. 1458

BRAZIL-OIL 1942-62
le7 561 93,0 1459

JORDAN=CEMENT 1956«62
348 53 26 0e95

VENEZUELA~CEMENT 1935=62
2560 4e9 117. 1406

BOLIVIA=SILVER 1944=62
305, 3.7 524 le43

PERU~COPPER 1948=62
140, 449 82 le46

BOLIVIA=CEMENT 1957=62
le42 3.7 5240 1453

Pel o~CEMENT 1953=62
2440 2045 7440 le74

X(4)

1704

116

972

48 47

4945

51le4

4847

116

2004

7061

170.

4945

5leé

9047

9762

9047

73,1

X(5)

262

180

140

100

9640

762

100.

180.

103,

187

262

96

762

66

140

6640

201

X(6)

157,

5440

48

5440

6640

304

5440

544

11,0

146

157,

66

304,

3040

4840

3040

9040

Xt7)

7065

1049

2545

le7

560

2545

Teb

l1e3

3469

7045

le7

50

1049

345

2440
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MOROCCO-MANGANESE 1952=62
379 8e3 36 le45

TURKEY=CEMENT 1943«62
27.0 2440 103, le22

PERU~TRON 1953~62
8840 469 8240 1651

LIBERIA-IRON 1952-62
5540 1.9 940 040

BRAZIL=~IRON 1948=62
91.0 5e¢1 9340 le61

CHILE~-MANGANESE 1952-62
4040 1840 146 1,81

BRAZIL=GOLD 1920=62
3640 561 9340 le45

Pele=GOLD 1953=62
104, 2065 T4 le74

COLOMBIA-GOLD 1949=62
11460 448 105 le35

PERU=-ENERGY 1949~61
79 449 8240 1e48

COLOMBIA-CEMENT 1934=62
3640 448 105 1,18

SYRIA=CEMENT 1953=62
1640 1048 6940 040

BRAZIL=-ENERGY 1949«61
51le¢0 51 93, le62

CHILE=OIL 1950=62
566 1800 146 1480

COLOMBIA-ENERGY 1949=61
1640 448 105, 1634

MEXICO-ENERGY 1949-61
61l.0 1543 103. 1459

MOROCCO~CEMENT 1958~62
18.0 8e3 36 1652

BRAZIL-ALUMINUM 1948~62
25.0 5e¢1 93,0 le62

MEXICO=CEMENT 1935«62
106. 15¢3 - 103, 1651

71le1

165,

9762

200

170

116.

170

7361

8946

9742

8946

2643

170

116,

8946

7061

7141

170

7001

159

276

140

103,

262

1804

262

201

330

140

330

111

262

180.

330

187

159.

262

187,

500

124,

484

1140

1574

5440

7865

900

30.0

4840

3060

9.0

157,

5440

3040

146,

500

157,

146,

1146

2748

1049

le3

7065

Tel

7045

2440

14.8

1049

1448

Ge7

7065

Teb

1448

3449

1146

7045

34,9
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INDONESIA-ENERGY 1955=61
280 1142 2440 2603
Pele=NITRATES 1953/4=60/1
98 2045 7440 le764
BRAZIL=~CEMENT 1955=62
132, - 51 9340 1465
BOLIVIA=ENERGY 1949-61
le4 3e¢7 5240 le4éb
CHILE~ENERGY 1949~61
1640 18,0 146 1479
PERU=~GOLD 1955=62
2540 4.9 82, 1453
MEXICO~IRON 1933=62
1660 1563 103, 16450
TURKEY=ENERGY 1953=61
18.0 2440 103 le32
THATLAND=TIN 1950-62
628 1563 50640 1600
CHILE-GOLD 1940-62
52.0 1840 146 le76
MALAYA~GOLD 1959=62
2e¢6 1549 8440 1476
PERU=CEMENT 1941=62
23.0 469 8240 l1e56
COLOMBIA~IRON 1955=62
9e3 468 1054 letl
INDIA=MANGANESE 1953~62
1010, 3340 - 2460 2601

INDONESIA~ALUMINUM 1953~62
16240 1142 2440 2403

CHILE=~CEMENT 1935=62
4340 1840 146, le74

MEXICO=GOLD 1952=62
88.0 1543 103, le61

TURKEY=COPPER 1938-62
470 2440 103 ls15

150

731

170

9047

116

9762

7041

165

4847

116

6241

972

8946

146.

1504

116

7001

165,

127

201,

262

6640

180.

140,

187

276

100.0

180

298,

1404

330

"T240

127

180,

187

276

8040

9040

157

3040

544

4840

146,

124,

5440

5440

34,40

4840

3040

279

8040

5440

1464

124,

9549

2440

7045

3¢5

1049

3449

2748

2545

Te&

6e7

1049

1448

43644

9549

3449

27.8



80

BOLIVIA=TIN 1940«62
1960, 3e7 5260 1e40

CHILE COPPER 1936=62
1660 1840 146, 1675

IRAQ-OIL 1942-62
315, 5e4 34,0 le15

ISRAEL=POTASH 1958=«62
80.0 4545 275 1495

MEXICO~COPPER 1932=62
280, 1543 103, 1649

CHILE=-POTASH 1955=62
1640 1860 146 1481

Pele~IRON 1954~62
27.0 2045 7440 le75

TURKEY=MANGANESE 1952=62
44,0 24,0 103, le32

TURKEY=0IL 1955=62
3e7 2440 103, 1635

INDONESTA~TIN 1954«62
1520, 11462 2440 2603

VENEZUELA-DIAMONDS 1947=-62
61.0 449 117 le24

ISRAEL=~PHOSPHATE 1958=~62
5440 4545 275 1695

VENEZUELA-OIL 1932~62
69540 4e9 117 1.00

BOLIVIA-COPPER 1948~62
6840 347 . 5240 le46

TURKEY=IRON 1957=62
1540 24,40 103, 1437

MEXICO=-OIL 1945=62
15140 1543 103, 1457

CHILE=~NITRATES 1945/6=-61/2
650, 1860 146 1478

VENEZUELA~-GOLD 1957=62
6840 449 117 1635

COLOMBIA~OIL 1928-62
85.0 4e8 - 105, 1,08

90e7
116
2742
3le4
7001
116
7361
165,
165,
150
5le4
31le4
51e4
907
165
7061
116
5le4

896

6640

180

195,

540

187

180

201

276

276

127.

762

540

762

6640

276

187

180.

762

330

3040

5440

36

212,

1464

5460

9040

124,

124,

8040

304

212,

304

3040

124,

146

5440

304

1540

3¢5

Teb

604

2¢2

3449

2440

2748

2748

9549

50

202

560

3¢5

2748

3449

Teb

50

14,8
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CHILE=-PHOSPHATE 1956-62
51 1860 146 1482

PERU-OIL 1939=-62
3840 409 8240 1440

BOLIVIA-OIL 1957=62
403 3.7 5260 1653

INDONESTA-MANGANESE 1956=62
33.0 1142 2440 2404

CUBA=SILVER 1945=58
Teb 8647 165, 1,69

CUBA=ENERGY 1949=59
12.0 86e¢7 1654 1672

CUBA=~CEMENT 1940«58
13.0 8647 165 1e67

END

1164

9762

9047

1504

38.9

3849

3849

180,

140,

6640

127

361,

361

361

5440

4840

3040

8040

8540

8540

8540

Tek

1049

9849

5¢8

548

58
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DATA USED IN NORMALIZING BUT NOT USED IN THE ANALYSIS PROPER

COUNTRY=-MINERAL DATES
Y Y(A) Y(8) Y(C) Y{(D) Y(E) Y(F) Y(G) ZtA)

BRAZIL=PHOSPHATE 1956-59
143, 12869 139. 9146 10547 1017 93,1 10342 =343

ALBANIA-OIL 1935-40
143,0 120,0 13640 8247 10547 9847 8442 10042 =240

COLOMBIA=-OIL 1921-28
12560 10260 11440 6447 B87e7 T6e7 6642 7842 -249

VENEZUELA=QIL 1917=28
83,0 6060 7065 2267 4547 3342 2442 34,7 Os

VENEZUELA-IRON 1950-57
5849 5648 4867 1945 2166 11e4 2140 1249 +le4

MEXICO-OIL 1902-21
5660 3340 45,1 ~443 187 Te8 -248 93 =21

IRAN=OIL 1913=~24
33.3 1043 2048 =270 =440 ~16e5 =2545 =1540 O

BOLIVIA=QIL 1930=57
2846 5e¢6 1946 =3147 =847 -17e7 =30,42 =1542 -2e6

ALGERIA=-OIL 1957=63
1824,0 159,40 17340 11243 13543 12643 12642 14042 Oe

SIERRA LEONE-DIAMONDS 1932=37
143,0 138.4 13040 9948 10444 91e4 10542 972 Oe

GUINEA-ALUMINUM 1952-54
14340 134,7 12440 8840 9643 773 10149 9142 =540

GHANA-DIAMONDS 1922~28
100,0 8061 8747 4145 6le4 49,1 4743 5449 ~1le6

EGYPT-OIL 1911-18
8340 600 7444 21e4 A 35,8 2762 4146 -Te2

AUSTRALIAN NEW GUINEA AND PAPUA=SILVER 1929~40
2846 5940 2748 2044 =1040 =108 2642 «54¢0 =346

INDIA-COPPER 1913=31
40,0 3845 3649 -0l leb =-1e7 57 4e1 =349

STERRA LEONE=«IRON 1934~41
33.3 3145 1947 ~T7sl -5e3 ~1849 =1le3 «13.1 =le&

CONGO (LEO)+=COPPER 1913=30
2846 271 2642 Tl Beb 442 “whe? “Teb -le2
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TRINIDAD=OIL 1909=18
5060 2740 40,8 =-11le6 1144
ISRAEL~POTASH 1931-~41
40460 2549 3060 =127 le4
MALAYA~IRON 1921=40
2243 2065 2645 -1841 -1663
SURINAM=ALUMINUM 1922=51
25.0 1847 2762 «~3748 -2165
ANGOLA=-CEMENT 1953=57
6e7 Te5 =344 ~28e7 -29e5
INDONESTIA-OIL 1893=«1907
286 506 1747 ~4049 -17e9
ANGOLA-DIAMONDS 1919=40
2040 Dol 1049 =361 =1642

CONGO (LEO4)=~CEMENT 1934=«56
2540 2548 16,0

ISLAND OF NEW GUINEA=-ENERGY 1955=61
9.1 1547 1.0 6.0 ~0e6

NORTHERN RHODESIA=COPPER 1934«62
69 5e¢4 0e3 -0e¢4 lel

MADAGASCAR-ENERGY 1949-61
91 1547 le9 1.8 -4e8

IRAN~CEMENT 1952=62
40,0 4048 3045 3943 3845

IRAN=ENERGY 1955=61
167 2343 8e5 2148 1542

IRAN=OIL 1956=62
le8 21e¢2 = =be4 ~2247 Oe3

BULGARTA~MANGANESE 1959~62
20,0 3842 1445 5267 3445

ALBANIA-ENERGY 19855=61
23.8 3064 1545 4449 3843

ALBANTA=-CEMENT 1951=-62
2846 294 1646 4349 4341

BULGARTA~ENERGY 1955-61
1862 2448 99 3943 3247

~8e¢6

=12.1

-19e3

~-39e¢6

-2848

~-25e¢3

-8e¢7

=545

“1200

2940

Te0

-T74¢9

2940

3040

31le1

2404

=448

669

«1243

“14,1

-25e3

=262

«3243

2548

1547

5e4

157

4048

2343

2142

3842

30eb

2944

2448

840

~248

=643

«“546

3642

=15.1

=219

1640

1,0

0e¢3

149

3045

8e5

“bsb

145

1545

1646

949

-las1l
-2e0
+343

=-le7

+1e5

-0e9

=240
-lel

Qe

0o
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BULGARIA=~COPPER 1955=62
2540 2345 1248 3840

BULGARIA-IRON 1952-62
25.0 2342 165 373

RUMANTIA=ALUMINUM 1950«62
2846 2243 1146 3648

RUMANTA=-ENERGY 1955=61
10.0 1646 le7 31.1

RUMANIA=-IRON 1948-62
1802 1604 8.9 3009

RUMANIA=CEMENT 1950-62
15.4 1642 2e6 3067

BULGARTA~-CEMENT 1950-62
13.4 1442 0e6 2847

ALBANIA=QOIL 1953=62
18,2 -4 o8 848 967

RUMANIA-OIL 1953=62-
be2 -18.8 -445 =443

RUMANIA-MANGANESE 1955~62

~14340 =12448 =1370 =110.3

CUBA~ENERGY 1959-61
11.1 1747 3¢9 3242

CUBA=CEMENT 1958=62
=33.3 ~3245 “4T7e4 ~1840

CUBA=SILVER 1958-60
-65e¢7 =3666 =-65¢8 =221
END

3945

3945

43.1

2445

3267

299

2749

3247

1847

-128.5

2566

=188

748

2743
3140
2641
1642
2304
1761
15,1
2343
1040
=12245
18¢4
=329

Te7

2345

2342

2243

1646

1644

1642

1442

=448

“18¢8

=12448

1747

=3245

=366

1248

1645

11.6

le7

849

246

Deb

848

Ty

~137.0

349

4744

“548

Oe

=343

-1le7

0.

=33

Oe

=5e7

=25

Oe



85

DATA USED IN NORMALIZING BUT NOT USED IN THE ANALYSIS PROPER

COUNTRY=MINERAL DATES
X(8) X(1) X(2) X(3) X(4)

CONGO (LEOs)~CEMENT 1934~56
90, 663

ISLAND OF NEW GUINEA-ENERGY 1955-«61
0e37 le2 =0¢85

NORTHERN RHODESIA-~COPPER 1934=62
930, 6.8

MADAGASCAR=ENERGY 1949-61

0e46 68 1638 1066

IRAN~-CEMENT 1952=62
13. 3.0 19 -1400

IRAN=-ENERGY 195541
15. 3.0 19, 0485

IRAN-OIL 1956~62
475 3.0 19, Oe78

BULGARIA=MANGANESE 1959-62
27 59, 1453

ALBANIA=ENERGY 1955=61
0e94 1447 =0e85

ALBANIA=CEMENT 1951=62
28 1447 =093

BULGARIA-ENERGY 1955-61
20. 594 le49

BULGARTA-COPPER 1955=62
27 59 1450

 BULGARIA=IRON 1952-62
6e¢3 59, le48

RUMANTIA«ALUMINUM 1950=62
28, 8065 1469

RUMANTIA-~ENERGY 1955=61
59 8045 le71

RUMANIA~-IRON 1948~62
17 8065 1668

RUMANTA-CEMENT 1950-62
89. 8045 1669

X(5)

100

100

100.

X(6)

1268

93

93,

934

Téhe

34

34,

T4

The

T4

424

42,

42,

424

X(7)

5¢1

206

25

545

1849

1849

1849

Teb

le6

le6

Teb

Teb

Teb

1844

1864

1844

1844
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BULGARIA=CEMENT 1950-62
3645 5940 le46

ALBANIA=QOIL 1953=§2
441 1467 -0+88

RUMANIA-OIL 1953=62
129, 8045 16470

RUMANIA~MANGANESE 1955~62
153, 8045 1671

CUBA-ENERGY 1959=61
14, 867 le76

CUBA-CEMENT 1958=62
27.0 8647 1476

CUBA~SILVER 1958-60
98 86e7 le76

Ths

34,

42,

42,4

85.

85

85,

Teb

le6

18¢4

1844

548

58

5¢8



C. ‘The Functional Models

The choice of & functional model was straightforvard onge the
The constraints on the choice of model were simply that it take into
Sccount the definitions of the varisbles and, because of the moderste
errors in their measurements, that higher powers of the varisdles
should be avoided wherever possible. This constraint ineludes
mummm“xf,xf,m.,mmofmmu
’1’2"';"??%/"1"8"“‘ The models look extremely simple inpse
much &8 they show linear dependence with most of the varisbles but
they are actually often complex, the complexity being taken wp in
the definition of the varisbles. For exsaple, the dependent varisbles
Sppear to vary linearly with & measure of the geologilcal survey of
each country. In point of fact, the dependent variables vary
logarithmically with the difference of two mmbers. (See definition
of the survey factor.)

For the first model, that vhich is used for the corrected growth
indices yg and y,, the dependent varisble stands alome on the left
hand side of the eguation. Ihe dependent varistles were defined in &
way so that this would be possible, The dependent verisble is set
equal %0 & sun of terms whieh include all of the independent varisbles
(as defined). The correcied growth indices, y, and y,, are vieved as
varying livearly and direetly with all the independent varisbles
except x), and xg. mw«mg,mmwwm,
is vieved as linear and indirect. The dependence on xg, percent of
world production, is more complex. The growth index would be moderste
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for very small industries, inerease for larger industries with more
experience and economies of scale, reach & maximm growth index, and
then exhibit lower and negative growth indices as the industry got
WMWIMMSH'MMM&mhhm
becane substantial. This relationship is nonelinear and may be
expressed as & parabols, with its vertex in the upper right hand
quadrant, concave downwards and symmetrical sbout & vertical line
an unknown distance, &g, to the right of the growth index (y) sxis.
The analytical form for such & function, employing the notation
used in this study, is:

Y"a*‘r(‘s"‘a)a
where xg is the variable,
nomsammtmmm
u.,ucmﬂm.

mma,nmmmmmmm
the parabola vertex was sbove the percent of world production (x)
axis, but in the fimal functional wodel, & sun of terms, it will

not o s0. In the final functional model &, will include this

distance and also the sum of distances at which the linear plote
n8y appear to intersect the growth index (y) axis. For the case
vhere all x's &re zero, y = 8,. The value of &, will have nesning
within the range of the observational data. The trivial case used
as an exaple above would give & meaningless value for @, becsuse

the range of observational data does not include the reglon near all

x's equal zero. It would be interesting to cbtain & group of
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“1"“‘ o."ﬁgmmmwm,mm

mathematical procedure used for & least squares fit of the overall
funetion must group all constant terme into one.

is therefore:

Vg OF Yg = 8y ¢ ¥y ¢ 8% + 8% ¢ /n, 4 8%,
« agxg + & xg » ag)°
Mygm%mmmmm,
:lgxaoooxsmmwm

curve from which the growth indices were taken

and,
8, 8y +ee By ave the paransters to be deteruined
by & least squaves £it for each of three sets of

yruygulxl,xau. ‘8‘

As noted defore the functional model for stability of production
and volume of production was similar,

B OF By = 8y + X, + BXy + BaXy + B/ + B
+ Bg¥s * B%q
m:,nmm«muwwmmm
%umowwﬂmum.
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X5 X, ...ﬁmmwm
characteristic of each country-mineral growth
curve from which the growth indices were taken
(x;, absent fron the first model, is the
population factor,) and

.G"l’ a-o%mmmwbﬁm
by & least squares £fit for each of three sets of

z.orzblaﬂxl,xa.u &'o
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D. The Analysis, its Results and Conclusions

The data and functional models described above were processed at
the Computer Center at M.I.T. on the I.B.M. 7094 computer. The nonlinear
regression method was applied twice, the second time as a check.
Essential details of the analysis whose results are presented here,
may be found in Subroutine Gauss - Nonlinear Regression Subroutine
by Robert M. Baer. Details of the check progrem may be found in the

reference (listed in the bibliography) by Booth and Peterson and in
that by Barker, Scott and Doyle. The print-outs of the functional
subroutines used with both these methods are found in Appendix III.
Linear programming, though probably applicable to the problem, was
not employed.

The results of the computer analysis were disappointing but
interesting. Parameter values were obtained which could be used to
predict the dependent variables (corrected growth index, stability
and volume of production) but the standard deviation associsted with
the resultant values of the dependent variables was so large that the
prediction could not be relied upon for any useful application. This
result was suspected during the data gathering stage but, of course,
could not be proved until the results of the nonlinear regression
were cbtained.

The results of this study suggest strongly that nonlinear
estimation combined with relatively simple functional models can not
be used to predict the future patterns or to explain the past patterns
of the mineral industries of underdeveloped countires.

Sources of error in this study may be the selection of non-ideal
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functional models (perhaps scme cross product terms should have been

employed) and possibly the inclusion of some date in an improper form

(for example, a good argument c¢an be made for ineluding the foreign

aid and long term investment factor om & per capita basis). Another

source of error, suggested before was that the time rates of change

of the varisbies should have been included along with the variables

themselves. Sach information was not svailsble for this study; (some

of it, such &s the demographic data, is certainly not available anywhere.)

Perhaps, however, other such dats is available to an agency of the federal

govermment or to the United Nations. If so it would be a straightformard,

though lengthy task, for a staff of workers to measure the rates of

change of a #set of independent varisbles for each of the country-mineral-

date combinstions of this study and to spply the methods used hewe. Such

a project would certainly give better parameter values and lower standard

deviations on the dependent variable, but whether they would be low

enough to be of practical use is not evident. A serious objection to

such a project is that the input data would be so hard to find that &

corporation interested in mining in a certain country-mineral-date outside

the study could probably not obtain the necessary imput data to obtain e

prediction of the future mineral status of that country-mineral-dste.
Numerical results of the nonlinear regression are presented

below with various notes and commentary. The minimum sum of the

squares obtained is listed so that any future investigation of the

data of this study will have a guide to what is needed to improve

the fit of the data to the function. With a total of eight varishles
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it is possible thet an imperfect computer program would sometimes
give angvers pertaining to a local minimum yather than to an
absolute minimm. The author does not believe that this sctuslly
occwrred in his work but on two oceasions the minimum sum of the
squares was lowered very slightly by substituting a different
computer library subroutine to perform the matrix operations
necessary for the solution of the simultaneous equations. The
name of the librexry subroutine used is therefore tabulated just
after the minimum sun of squares.

Periods just prior to independence

mmmrr
Average value: 13.4
Standard deviation on predictable value: 24.93

Clearly a figure for the corrected growth index such as
13.4 I 24.9 1s not & figure subject to prectical applications but
it is the best the data will give.

Minimal value of the sun of the squares:

416h1.3 ISIMEQ



Values of the Average values of Average values of
paraneters the independent each factor
varisbles (first two columns
bined according to
the functional model
‘o h'BB - hqaa
8 - 0.094 'i,_ 16.1 = 1.59
8y = 0.027 X, 5.3 - 1.39
8, 6.3 i’,‘ 109.7 1.07
‘6 0.187 ‘;6 28.6 0.053
.7 105 4 39—6
8 M55 X b - 2.7h

he absolute values of the results of column three in the above
table were nozmalized, and each factor, with the sign restored, was
ealculated as & percentage of the vhole functional value. 'Thus the
percentage dependence of y, on esch factor is given. Properly the
last factor should be negative and &ll the others except the a, factor
should be positive. The &, term nay take on any value, positive or
negative, Also the parameter ag may have any sign inmsmuch as its
sign does not determine the sign of a factor,
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Bach factor has associated with it an error and when these errors
are sumed they account for the deviation of the whole, the deviation
ummmmmuwr. Some of the factors have negative
values but & negative sign before the pereentage dependence is ime
possible in reality. The physical interpretation of & negative sign
is not inverse dependence but negative dependence. A negatively
signed transport factor would indicate that the more roads and reil-
roads that were built, the harder the esrth would be sucking back
already mined minerals! Thus the negatively signed dependences must
be plus (or minus) an error at least large enough to bring then back
to zexro. (MW&WM.TMWMMN.)
The presence of & considerable mmber of negatively signed paremeters,
on different sets of data is & very discouraging aspect of the results
of this study.

Factor % dependence
s, 25.9
8%y - 86
8%, - Tob
‘3;3 19.7
/%, 547
*5%5 o
acx, 2.8

100.0
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Following emch set of dats as presented above is & copy of the
computer print out of the results. The number and seguence of emch
set follows the order of the data as presented in the tables which
follow section B of this paper. The notation on the print out
follows & standaxd format with the numbers after the E indicating
the power of ten to which the nmuiber before the E is raised. The
note the sequence mmber of the observations at vhich these maxims
are found.

®Y QBSERVED" is the ingut data for the dependent varisble and
“Y CAICUIATED" is the calculated value of the dependent varisble
using the parsmeters which gave the minimal value of the sua of
squares. "DELEA Y" and "PCT DEVIATION" refer to the difference
between these values. This last item, the percentage deviation is
investigated further and & histogram is constructed a description
of vhich follows below. This histogram will be found for each run
following the print out of the conputed resulis.

The absclute percentage deviation for each set of data was
caleulated and the histogran was construeted with four groupings:
0 = 33=1/3 % (good), 33+1/3 » 60 % (werking yange), 60 » 150 %
(possibly subject to more sualysis) and over 150 ¥ (umacesptable).
This vas done in the hope that sonething common to the uembers of
the two groups in the 0 » 60 % absolute deviation range could be
found and then countrywnineral cowbinstions with such 8 characteristie
could be selected for & separate mralycis. What wvas found, was that
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these country-nineral combinations were usually characterized by
Mm(mmmrammwmmwmm)
which had moderate absolute values. Selecting such country-nineral
combinations for futwre ammlysis would be self-defeating becsuse by
selecting & group with restricted values for the dependent varisble,
the required magnitude of standard devistion would be greatly lowered.
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NUNBER Y CBSERVED ¥ CALCuLATED OELTA ¥ PCT DEVIATION
iR «14980€ ¢3 «26847€ 02 «12295€ 63 «4ST9RE 03 yf
2 «48T00E 02 +18068E 02 «30632€ 02 «16954E 03
3 «68200€ 02 «20580€ 02 +4T620€ 02 +2314CE 03
L) « 34200 02 «12636€ 02 «21564€ 02 «17066E 03
] «59000€ 02 «13442E 02 +45558E 02 «33892€ 03
6 . +«35400€ 02 «12469E 02 «22931€ 02 «18389E 03
T «11200€ G2 «66087E 01 «45913E 01 «69474E 02
] ‘«4000CE C2 «13639E 02 «26361F 02 «19327€ 03
9 «54000€ 01 «18060€ 02 ~+12660E 02 ~+.70099€ 02
10 «34000€ 02 «12824¢ 02 +21176€ 02 »16513€ 03
1 «31500€ 02 «18668€ 02 +12832€ 02 " «68T3RE 02
12 =« 13000€ 01} «10834E 02 =+12134€ 02 " =«11200E 03
1 « 304008 02 «15309€ 02 «14891E 02 +96020F 02,
14 «30400€ ©2 «20272¢ 02 «10128€ 02 «49962E 02
15 «304Q0€ 02 «12088€ 02 «18312€ 02 «15150€ 03
16 «30100€ 02 «13537€ 02 «16563E 02 «12236€ 03
17 «Z58G0E 02 «19794E€ 02 «60062E 01 «30344€ 02
18 «2330C€ 02 «31610€ 01 «20139€ 02 «63712€ 03
19 =+97000€ 01 «97585€. 01 =«19459€ 02 ~<19940€ 03
20 «23100€ 02 «34208E 02 -«11108€ 02 =«32473€ 02
21 =«1050CE€ 02 «13201€ 00 ~«10632€ 02 =+80538E 04
22 «21800€ 02 «16113€ 02 «56868E 01 «35293€ 02
23 «21300€ 02 «16682F 02 +46185€ 01 «2T686F 02
24 «20800€ 02 «14456€ 02 «63441€ 01 «438A6E 02
23 +20200€ 02 «10292€ 02 +99080¢ 01 +96268¢€ 02
26 +19900€ 02 «13164€ 02 «67359€ 01t «51169E 02.
27 «17700E Q2 «88802E 01 «88198E 01 «99319€ 02
28 «20000€ 02 «13478E 02 «65222E 01 «48392€ 02
29 «16600E 02 «12150E 02 «44503€ o1 «36629€ 02
30 «16600€ 02 «15684E 02 +«91600€ 00 - «58404E 01
kY «16100€ 02 «15710€ 02 +39039€ 00 «2485CE 01
32 «1STCOE 02 «17005€ 2 ~<13046€ 01 ~«T6721E 01
3 «15600E 02 «15775€ 02 =«17498E 00 ~+11092€ 01
34 «15300€ 02 =e32554E 01 «18555€ 02 =+56999€ 03
35 ««17700€ 02 «34883€ 01 ~«21186E 02 ~«60741E 03
36 «54000F 01 «66435¢ 01 -=«12435€ 01 . =«18718E 02
37 =+ 18300E 02 «19732E 02 -.38032€ 02 ««19274E 03
38 «14200€ 02 «13622€ 02 «57829C 00 «42454€ 01
3 «13900€ 02 «18700€ 02 ~«47996E O1 ~e25667E 02
40 «13400€ 02 «10057€ 02 «33432€ 01 33243 02
41 . «12000€ ¢2 «18268E 02 =«62675€ 01 ~«34310€ 02
42 «11100€ C2 «17264E 02 ~+61641E 01 ~+35705€ 02
43 «10000E 02 «20783E 02 ~«10783E 02 ~+51883¢ 02
44 «10000€ 02 «19791E 02 =«97910€ 01 =.49472€ 02
45 =«24100€ 02 «16465E 02 =.40565€ 02 ~+24637E 03
46 «80000€ 01 «22418€ 02 ~.146418€ 02 T =e64315E 02
47 . «6T000€ 01 +89289¢ 01 ~+22289€ 01 =+24963€ 02
48 «56000€ Ol «12644€ 02 =«T70444E 01 =«55712€ 02 .
49 «52000€ 01 «17147€ 02 . =el1947E 02 ~+69675€ 02
50 . «48000E 01 «20627€ 02 -«16027€ 02 ~+T7699€ 02
51 +44000€ 01 «13339€ 02 ~«89392€ 01 =«6T014€ 02
52 . - «28000E 01 «14176E 02 -e11376€ 02 - =«80249€ 02
53 «17000€ 01 «20673E 02 =«18973€ 02 ~«1TT7E 02
54 - 1.00000E=01 «14T42E 02 =e14642€ 02 =«99322€ 02
535 =+34T00E 02 «16009€ 02 =.50709€ 02 =«31676€ 03
56 ~+89000E€ 01 T «20023€ 02 =.28923E 02 =« 14445E 03
57 =.11900€ 02 =.29275€ 01 ~.89725€ 01 +30649€ 03
58 e =.12700€ 02 ...  ~.15942€ 02 «32419€ 01 =+20336E 02
59 =«15000E 02 «12873E 02 -+ 27873€ 02 ~+216852€ 03
60 ~+15500€ 02 «17T79€ 02 =e33279€ 02 ~+18718€ 03
61 =+ 20600€ 02 «12184E 02 =+32784E 02 ~+26908E 03
62 ~«25200€ 02 «16137E 02 ~+41337€ 02 ««25617€ 03
63 : «38200€ 02 «55195€ 01 «32680€ 02 «59209€ 03
64 «28900€ 02 - «45160€ 01 « 26384 02 «53995€ 03
65 «80000E 00 «66219€ 01 -+58219E 01 ~+87919€ 02
66 ««99000€ 01 «T464TE 01 -« 17363€ 02 ~e23262€ 03
o7 =+63000€ 01 «14252E 02 ~+20552E 02 =314420€ 03
AVERAGE OEVIATION ~212572E~-02 AVERAGE PCT DEV  ~.11573E 03 AVE ABS PCT DEV +266708 03
MARINUR OEVIATION «12295€ 03 1
MAKINUM  PCT DEV «80538E 04 21
ROOT MEAN SQUARE DEVIATION «2493Q€ 02

THE NINIPIZING vnxuek OF THE PARAMETERS ARE

«4030366€ 01 ~=,9405644E-01

«+2702251€-01

* «1039031€-01  .1873L66F 00 -.14999226-05
TME MINIMAL VALUE OF THE SUM OF SQUARES

«2989306€ 01
«9454830€ 03

«416413E 05

«1162798E 03
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JUST PRIOR TO INDEPENDENCE

CONGO (LEO.)-DIAMONDS 1949-59

SIERRA LEONE-IRCN 1943-62

SIERRA LEONE~DIAMONDS 1955-62
MALAYA-ENERGY 1949-57

Pele~CEMENT 1929-39

ANGOLA=-1RON 1958-62

ALGERIA-CEMENT 1950-61,

FRENCH WEST AFRICA GROUP-ENERGY 1951-61
ALGERIA-ENERGY 1949-61
GHANA-ENERGY 1949~57 .
GHANA~MANGANESE 1936-57
INDIA~CEMENT 1933-42
MOROCCO~CEMENT 1945-%%

MALAYA=TIN 1949-57
MOROCCO=1RON 1940-57
INDIA-IRON 1913-40

CONGO (LEOs)=MANGANESE 1955-62
MALAYA=ALUMINUM 1953=57
NIGERIA=-ENERGY 1949-61..
MOZAMBIQUE=-ENERGY 1949-61
BRITISH GUIANA-ENERGY 1949-61
INDONESTA-CEMENT 1933-139
GHANA-GOLD 1944-57
MORQCCO-SILVER 1952-98

SURINAM=ALUMINUM 1952-62
ANGOLA=CEMENT 1957-62
EGYPT=PHOSPHATE 1946-54
GHANA=-DIAMONDS 1947-57
INDIA=ALUMINUM 1918-43

BRITISH GUIANA=ALUMINUM 1947-62
NIGERIA-TIN 1940-62
MOROCCO=-PHOSPHATE 1946=-57
CONGO(LEO+)-COPPER 1933-62
ISRAEL~-CEMENT 1934-49

SIERRA LEONE-ENERGY 1949-61
BURMA=TIN 1922-39 .
BRITISH GUIANA=DIAMONDS 1958=62
GHANA-SILVER 1938-58
GUINEA-~IRON 1953-57
MALAYA-IRON 1951-5%7

Pele=1RON 1935-40

ANGOLA=OJL 1958=-62

ANGOLA=DIAMONDS 1956-62
ANGOLA=-ENERGY 1949-61
ANGOLA-MANGANESE 1953~62
ALGERJA=PHOSPHATE 1953~62
GUINEA=ALUMINUM 1954~59
CONGO (LEQ«)=TIN 1956=-62
INDONESTA-OIL 1907-40
TRINIDAD-OIL 1951-62
GHANA=ALUMINUM 1942-56

FRENCH WEST AFRICA GROUP-DIAMONDS 1936~61

EGYPT-NITRATES 1952-54
JAMAICA-CEMENT 1952-62 .
TRINIDAD-ENERGY 1949-61
JAMATCA=ALUMINUM 1954~62
SENEGAL-CEMENT 1948-60
JAMAICA~ENERGY 1949-61
BURMA~SILVER 1930-41

CONGO {LEO,)-SILVER 1932-60
Pele~GOLD 1921~-41
INDONESTA-MANGANESE 1920-28
Pele=SILVER 1921~41
NIGERIA=-OIL 1958-69
MOROCCO~MANGANESE 1944-52
Pele~COPPER 1937-41
INDONESTIA~TIN 1945-48

0-J5%4% ABSOLUTE DEVIATION

33Y%-60% ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIATION

OVER /50 % ABSOLUTE DEVIATION.

66
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Periods just prior to independence (continued)

WMM%
Average value: 4.0
Standard deviation on predictable value: 20.52

Minimal value of the sum of the squares:
28206.0 XsoEqgr

Values of the  Averasge values Average values % dependence

parameters of the of each fwctor
independent (first two
varisbles columns of this

table combined

according to the

functional model)
8, = 1.50 - 250 - 119
‘1 - 0006?7 16,1 - 1.09 « 8.6
52 - 00926 51.3 - 1031} - 10-5
&3 0.700 1.23 0-865 6-9
.h &.5 199'? 0-775 603
& 04011k 15440 1.76 4.0
36 0.177 28.6 5008 %040
a, «5.73x1200 a1 . 0.218 . 1.7

58 - 1027,
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NUNBER ¥ OBSERVED ¥ CALCULATED DELYA ¥ PCT DEVIATION
1 «11910€ 03 «14590E 02 «10451€ 03 «T1634E 03 jrgg
2 «43300€ 02 «T1098€ 01 +36190€ 02 «50902€ 03
3 +31400€ 02 «95718E 01 +21828E 02 «22805E 03
. «46400E 02 «25227€ 01 «43877€ 02 «17393€ 04
S «25600E 02 «30155E 01 «22584E 02 «TAB94E 03
6 =+25000€ 01 «16373E 01 ~<41373E O ~<25269€ 03
L4 «24200€ 02 «37095E 00 «23829€ 02 «66239€ 04
8 «15600€ 02 «30977¢ 01 «12502€ 02 +40360€ 03
9 =+50000E 01 «T1172€ 01 =+12117€ 02 -<17025€ 03

10 +«17000€ 01 +30585€ 01 ~«13585€ 01 ¢ =e4441T7E 02
11 «26500E 02 «66217E 01 «19878€ 02 «30020€ 03
12 ««52000€ 01 «18393E O} «aTO393E 01 =+308271€ 03
13 «90000¢ 00 «31475€ 01 ~<42475E 01 =«82316E 02
14 +«00000€ 00 «93644E 01 =« 93644E 01 =1.00000€ 02
15 =1.00000€~-01 «14096€ 01 =.15096€ 01 =+10709€ 03
16 +39400E 02 «18786E 01 «37521E 02 «19973€ 04
1 %4 «4TQ00E 01 «92140€ O1 =+45140E 01 ~<48991E 02
18 «95000€ 01 ~«46783E 01 «14178E 02 ~+30307€ 03
19 ««23000E 02 «86538E 00 =«23865€E 02 =+27578E 04
20 +«20500€ 02 «22721E 02 =+22214E 01 ~«97768€ 01
21 =«17000€ 02 ~+56570€ 01 =+11343€ 02 «20052€ 03
22 =+30000€ 00 «33844E 01 «<56844E 01 =+.10557€ 03
23 =+33000E 01 «57157€ 01 =-90157€ 01 “<15774€ 03
26 «83000E 01 «34220€ 01 «48780F 01 «14255€ 03
25 «13300€ 02 ~<18143€ 00 «13481E 02 ~«T4308E 04
26 «61000€ 01 - 1T723E 01 «43275€ 01 «24414E 03
2r «39000E 01 ~+35534E 00 «42553E 01 -« 11975€ 04
'
28 «62000E 01 «36465E 01 «25535€ 01 «T0025€E 02
29 «28000€ 01 «24075E 01 «39254E 00 «16305€ 02
30 «2800Q0E 01 «51879E 01 =+23879E 01 ~«46028E 02
n «23000E 01 «42841€ 01 =.19841€ 01 -+46313E 02
32 «19000€ 01 +75822€ 01 ~+«56822E 01 =« T4941E 02
33 «18000€ 01 «43113E 01 =-+25113€ 01 =+58249€ 02
34 «15000€ 01 =+T71216E 01 +86216E 01 ~«12106E 03
33 =+30900E 02 “<46073E 01 ~+26293E 02 +57068€ 03
36 ~<29000€ 01 «38543E 00 =< 32854E 01 ~.85242€ 03
37 =+14200€ 02 «86999E 01t =+.22900€ 02 =+26322€ 03
38 «10100€ 02 «30630€ 0O} «70370€ 01 «22974E 03
39 +50000€ _00 «66404€ 01 ~.61404E 01 ~«92470E 02
40 «24400E 02 «12721€ 00 «24273E 02 «19082€E 05
41 «62000€ 01 «65148E 01 =+31481€ 00 ~«48322E 01
42 -«13000€ 02 «67988E 01 ~<19799€ 02 -+29121€ 03
43 -10800€ 02 «10232€ 02 «56819€ 00 «55531€ 01
44 «57000€E 01 «92292€ 01 -«35292€ 01 =.38240F 02
45 =«11900€ 02 «T74883E 01 -.19388€ 02 =+25892€ 03
46 «15000€ 01 «14534€ 02 ~«13034E 02 ~.89679€ 02
7 +«21000€ O1 <.30228E 00 «24023E 01 -« T94T1E 03
48 =.53000€ 01 «46132€ 01 =.99132¢ 01 ~+21489E 03
49 =+ 70000€ 00 «68815E 01 -« 75815€ 01 =«11017€ 03
50 ~«13000€ 01 «96607E 01 ~+10961E 02 =«11346€ 03
51 --40000€ 00 «28868€ 01 =.32868€ 01 ~«11386€ 03
52 -«T0000E 01 +22936E 01 ~<92936E 01 ~+40520E 03
53 ~.24000€ 01 «10175€ 02 -+12575€ 02 ~«12359€ 03
54 «44000E 01 «50347E 01 ~+63465E 00 =+12606E 02
55 =+37200€ 02 «53457€ O1 ~.42546€ 02 =+ 79588E 03
56 -+85000€ 01 +88329€ 01 ~«17333E 02 ~«19623€E 03
57 «16000E 01 -«70231€ 01 «86231E 01 -+12276€ 03
58 ~+22000€ O1 =+53599E 01 «31599€ 01 ~+58954E 02
59 =.10000€ 01 «18067€ 01 ~<28067E 01 -.15535€ 03
60 =+22100€ 02 «T70229€ 01 ~+29123E 02 ~e41469E 03
61 =+25400€ 02 «26T99€ 01 =+28080€E 02 =« 10478E 04
62 -«21900€ 02 «44572E 01 ~+26357E 02 =.59134€ 03
63 «13800€ 02 «13501€ 00 «13665€ 02 «10121€ 05
64 «15100€ 02 =«11958E 00 «15220€ 02 -+12728E 05
65 =.11100€ 02 «3T644E 00 =<11476€ 02 =+30487E 04
66 +«38000€ 01 +T733346E 00 «30666E 01 +41816E 03
o7 -.13700€ 02 «41134€ O1 =«17813E 02 =+43306E 03
AVERAGE DEVIATION =+33374E-03 AVERAGE PCT DEV «10892€ 03 AVE ABS PCT DEV «12095€ 04
MAXIMUM DEVIATION «10451E 03 1
MAXIMUM  PCT DEV «19082€ 05 40
ROOT MEAN SQUARE DEVIATION «20518E 02

THE WINIMIZING VALUES OF THE PARAMETERS ARE

~+1500582€ 01l ~-.6775178E-0) <.2622405E-01
«1135099€-01 «1TTOLT9E 00 -.5732871E-06

THE MINIMAL VALUE OF THME SUM OF SQUARES

«T006265€ 00
+1026889€ 04

«282060€ 05

«8454429€ 02
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JUST PRIOR TO INDEPENDENCE

BURMA-SILVER 1930-41
MOROCCO~SILVER 1952-58
GHANA-SILVER 1938-%8
GHANA-GOLD 1944~57
INDONESTA-CEMENT 193339

SURINAM=ALUMINUM 1952-62
ANGOLA=DIAMONDS 19%6-62
ANGOLA-CEMENT 1957-62
ANGOLA=-ENERGY 1949-6)
ANGOLA-MANGANESE 19%3-62
ALGER I A=-PHOSPHATE 19%3-62
GUINEA=ALUMINUM 1954-59
CONGO (LEO&I-TIN .1956-62
INDONESTA-OIL 1907-40
EGYPT-PHOSPHATE 1946~-54
GHANA~ALUMINUM 1942-56
BRITISH GUIANA-ALUMINUM 1947-62
MALAYA-TIN $1949-57

SIERRA LFONE-IRON 1943-62

FRENCH WEST AFRICA GROUF-DIAMONDS 1936-61

CONGO {LEOs}~MANGANESE 1955-62
SIERRA LEONE-DIAMOMNDS 195%-62
Pele-CEMENT 1929-39
EGYPT=NITRATES 1952-54
ANGOLA-IRON 1958-62
JAMATCA=-CEMENT 1952-62

SIERRA LEONE-ENERGY 1949-61]
BRITISH GUIANA-ENERGY 1949-61
BURMA-TIN 1922-39
GHARA-MANGANE SE 1936~57
JAMATCA=ALUMINUM 1954-62
SENEGAL-CEMENT 1948-69
JAMAICA-ENERGY 1949-61
BRITISH GUIANA-DIAMONDS 1758-62
GUINEA-IRON 1953-57
MALAYA-TRON 1951-57
Pele=1RON 1935-40

Pele=GOLD 1921-41

ANGOLA-O1L 1958-62
INDONE S JA-MANGANESE 1920-28
Pelo=SILVER 1921-41
NIGERIA=-QIL 1958-6C
MOROCCO-MANGANESE 1944-52
Pelo~COPPER 1937-41
INDONESIA-TLY 1945-48

N MOZAMBIQUE-ENERGY 1949-61 -
N . FRENCH WEST AFRICA GROUP-ENERGY 1951-61
TRINIDAD-ENERGY 1949~61
. CONGO (LEOW)=-SILVER 1932-60 MALAYA-ENERGY 1949-57
. MOROCCO-CEMENT 1945-55 ISRAEL=CEMENT 1934-49
INDIA-CEMENT 1933-42 GHANA-ENERGY 1949-57 NIGERIA-TIN 1940-62
NIGERTA-ENERGY 1949-61 ALGER TA=ENERGY 1949-61 MOROCCO-PHOSPHATE 1946-57
MALAYA=-ALUMINUM 1953-57 ALGERIA-CEMENT 1950-61 CONGO(LEO«)-COPPER 1933-62
INDIA-TRON 1913-40 MOROCCO-1RON 1940-57 INDIA-ALUMINUM 1918-43
GHANA-D | AMONDS 1947-57 C - 5_1949-59____ TRINIDAD-0IL 1951-62
0-334% ABSOLUTE DEVIATION 33%4-607 ABSOLUTE DEVIATION 60-150% ABSOLUTE DEVIATION

OVER ISO % ABSOLUTE DEVIATION

201
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Periods just prior to independence (continued)

Stability of production z,
Average value: « 1.58
Standard devistion on predictable value: 1.853

Minina) value of the sum of squares

229.937 X8 DMEQF
Values of the  Average values Average values ¢ dependence
paraneters of the of each factor
ende (first two
variables eolumns of this
m to the
; ¢

. 2.36 - - 2436 - 56.1
& 00083 XK 161 0.07 1.7
8, =0.0086 X, 5.3 - Ochb - 10k
'3 0.&8 33 1.23 °Q38 9.0
8, = 53.05 “:‘,, 109.7 - 0.49 - 11.6
a, 0.002% % 15k, 0.22 5.3
a; = 0.00539 356 28.6 . 0.15 - 36
8 0.00276 ':ET 3540 0.097 2.3

The deviation histogram for the stability of production anslyses

shov overly large bars for the absolute range 60 - 150 %. This is due
to the large mmber of stability neaswres vhich were zero. Any



1ok

pereentage deviation ealeulated on & zero base is noninally & 100 $.
Such values are tabulated above the other absolute pereentage
deviations in the 60 « 120 % range and sepavated from them by &
horizonial line. This was also done on the other two histograns
for percentage deviation of stability of production anslyses.
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NURBER ¥ UBSERVED Y CALCULATED DELTA ¥ PCT DEVIATION
1 =.33000€ O1 =« 15444E 01 ~<17556E 01 «11367€ 03 zZ
2 -00000E 00 ~«15946€ 01 «15946E 01 =1.00000¢ 02 a
3 +12000€ 01 =« 14967E€ 01 «26967E 01 ~a18017E 03
4 «00000E 00 =<10130€ 0Ot «10130€ 01 =1.00000€ 02
S =.40000E€ 01 -«15073€ 01 =.26927€ 01 «16537€ 03
[ 3 «12000€ 01 <«12014E 0O} «24014E 0} -+19989€ 03
7 --25000€ 01 =+20849E 01 ~«41509E 00 «19909€ 02
L] =«10000E 01 -« 15073E 01 +«50735€ 00 ~«33658€ 02
9 «20000€ 01 ~+16008E 01 «36008E 01 =e22494€ 03

10 =+39000€ 01 ~+18421E O1 “+20579E 01 «11172€ 03
11 «33000€ 01 ~«13796E 01 «46T96E OL =+33919€ 03
12 «00000€ 00 ~«17281€ 01 +17281€ 01 " «1.00000€ 02
13 ~.55000€ 01 -.16700E 01 -.38300€ 01 «22933E 03
1e ~.33000¢ O} =.14566€ 01 =< 18434 0} «12635%€ 03
15 «00000E 00 =.18506E 01 «18506E 01 -1.00000€ 02
16 -«25000€ 01 =+16007€ O} -.89933€ 00 «56185€ 02
17 -+10000€ 01 ~«14844E 01 +48440E 00 ~«32633E 02
18 ~<25000€ 01 ~+14157€ 01 =+10843E 01} «T658TE 02
19 ~+42000E 01 =+14385€ 01 ~.27615€ 01 «19196€ 03
20 «00000E 00 =«92543€ 00 «92543E 00 =1.00000E 02
21 =.25000E€ O1 =.13633E 01 =.11367€ 01 «83376€ 02
22 -«15000€ O} ~.16608E 01 «16079€E 00 ~.96818E 01
23 ~.24000E O1 ~=16731E 01 =.T72687E 00 «43444EF 02
24 -«17000€ 01 -«12367E 01 ~.46328E 00 +37460t 02
25 ~+60000€E 00 =.18049E Ol «12049€ 01 “.66756E 02
26 -+80000€ 00 ~.16284E 01 +82841E 00 ~+50872€ 02
27 -.42000E 01 -.15172€ 01 ~+26828E 01 -17683E 03
28 «00000E 00 ~+39874E 00 +39874E 00 =1.00000€ 02
29 ~.17000€ 01 =+10624E 01 -.63762€ 00 +60018E 02
30 -«62000E 01 ~«16515E 01 =.45485€ 01 «27541E 03
31 +00000E 00 =-«15151€ 01 «15151€ 0Ol -1.00000€ 02
32 =+20000€ 01 -.18292€ 01 -.17078€ 00 «93359€ 01
33 =«90000E 00 ~.15151€ Ol +61510€ 00 =«.40598E 02
34 --17000€ 01 ~e224634E 01 «54340€ 00 ~.24222€ 02
3s =.10000E€ 01 -«13787€ 01 «37873E 00 ~«27470E 02
36 ~-25000€ 01 ~220B849E 01 =+41509E 00 «19909€ 02
37 -00000E 00 ~«17116E 01 «17116E 01 ~1.00000f 02
3s ~.10000€ 01 ~«14919€ 01 «49193E 00 ~e32973E 02
39 =.25000€ 0O} =«13827E 01 -«11173E 01 -80801€ 02
40 =«43000E 01 =« 14975E 01 =+28025€ 01 -18715€ 03
41 -«25000€ 01 =.14136€ 01 ~.10864E 01 «T6858E 02
42 ~<28000E 01 =«18754€ 01 «+92460E 00 +49301E 02
43 ~<40000€ 00 -+56695€ 00 =+ 16695E 00 —e29448F 02
44 ~+40000€ 00 ~«16936E 01 «10936€ 01 -+73220€ 02
43 =+24000€ 01 -.19032€ Ol “.49678E 00 +26102€ 02
46 ~«47000€ 01 =+29506€ Ol =+ 17494E O1 «59291€ 02
47 -«11000€ 01 ~«15252€ 01 «42522€ 00 ~e2T7879€ 02
48 «12000E 01 ~«13827E 01 +25827E 01 -+18678€ 03
49 -.30000€ 00 =<19401€ 01 «16401E 01 ~.084537€ 902
50 -.18000€ 01 -«14751€ 01 =+ 32485 00 «22022€ 02
51 «50000€ 00 =+10470E O1 +15470€ Ol ~«14776E 03
52 -«40000E 01 -«16315€ 01 =+23685E 01 «14517€E 03
53 =+22000€ 01 ~+56079€ 00 ~«16392E 01 «29230€ 03
54 +«00000E 00 =+ 16546E 01 «16546E 01 =1.00000€ 02
55 -+50000E€ 01 ~+16639E 01 =+33361€ 01 «20050E 03
56 =<.50000€ Ol -«17178E 01 -.32822€ 01 -19108€ 03
57 +«00000€ 00 -.22218E 01 «22218€ 01 =1.00000€ 02
58 =-+«10000€ 01 ~«18970E Ol «89698E 00 -« 47285€ 02
59 -+12000€ 01 =«12014E Ol «13691€-02 ~«11396E 00
60 «17000€ 01 -+18723€ 01 «35723€ 01 ~«19080€ 03
6l =+.20000€ 01 =«.13095€ Ol =.69053€ 00 «52734E 02
62 -.11000€ 01 ~+15120E 01 .41202€ 00 -.2T250F 02
63 -«33000€ 01 -.22082€ 01 -«10918€ 01 «49440E 02
1] =+25000E 01 =+23007€ O1 ~«19926€ 00 +86608E 01
65 +00000€ 00 ~+20849€ 01 «20849E 01 =1.00000E 02
66 +00000E 00 ~.20849€ 01 «20849E 01 =1.00000E 02
o7 ~+20000€ 01 ~«13154€ 01 -+ 60458€ 00 “«52043E 02
5000000050 00000000500000000000000000000c00000S . sessesssssssncsce .

AVERAGE OEVIATION
MAXIMUM DEVIATION
MAXTNUN PCT DEV

ROOT MEAN SQUARE DEVIATION
THE MINIMIZING VALUES OF THE

~+2363564E Ol «6309894E-02
+1820299E-02 ~.%$385354€-02

+82023E-06
+46796E 01
+33919€ 03
«18525E 01
PARAMETERS ARE

-+8628004E-02
«2755280€E-02

THE MINIMAL VALUE OF THE SUM OF SQUARES

AVERAGE PCT DEV +18505E 00

11
11

+3083198E 00

«229937€ 03

«5305241€E 02

AVE ABS PCT DEV

«98040€ 02
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STABILITY OF PRODUCTION, Zq
JUST PRIOR TO INDEPENDENCE |

ANGOLA-ENERGY 1949-61
ALGERIA=PHOSPHATE 1953-62
INDONES1A-OIL 1907-40
MOROCCO-PHOSPHATE 1946~57

SIERRA LEONE-IRON 1943-62

FRENCH WEST AFRICA GROUP-DIAMONDS 1936-61
INDIA-IRON 191340

Pelo=CEMENT 1929-39

ANGOLA-IRON 1958-82

JAMAICA-CEMENT 1952-62

TRINIDAD-ENERGY 1949-61

FRENCH WEST AFRICA GROUP-ENERGY 1951-61
GHANA-GOLD 1944-~57

MOROCCO-CEMENT 1945-5%5

ANGOLA-OIL 1958-62

SURINAM~ALUMINUM 1952-62
ANGOLA-MANGANESE 19§3-62
GUINEA=ALUMINUM 1954=59

CONGO (LEOe+)-DIAMONDS 1949-59
ISRAEL-CEMENT 1934-49

CONGO (LEO4)~-MANGANESE 1955-62
ALGERIA=CEMENT 1950=-61

BRITISH GUIANA~ENERGY 1949-61
INDONESTA-CEMENT 1933-39
GHANA-MANGANESE 1936=-57
JAMAICA-ENERGY 1949-61

BRITISH GUIANA-DIAMONDS 1958-62
Pele-GOLD 192}1-4}

Py

ANGOLA-DIAMONDS 1956~62
ANGOLA-CEMENT 1957-62
TRINIDAD-OIL 1951-62
GHANA=DIAMONDS 1947-57
EGYPT=NITRATES 1952-54
ALGERIA-ENERGY 1949-61
MOZAMBIQUE~-ENERGY 1949-61
INDIA-CEMENT 1933-~42

-BURMA-SILVER 1930-41

GUINEA~JRON 1953-57
NIGERIA-OIL 1958-60
Pele~COPPER 1937-41
INDONESTA-TIN 1945-48
BRITISH GUIANA-ALUMINUM 19471-62
NIGERIA-TIN 1940-62

CONGO (LEO}=COPPER 1933-62-
MOROCCO-IRON 1940-57
MALAYA-ENERGY 1949-57
NIGERIA-ENERGY 1949-61
BURMA-TIN 1922-39
JAMAJCA=ALUMIRUM 1954-62
MOROCCO-SILVER 1952~58
CONGO (LEO.)-SILVER 1932-60

CONGO (LEO4)-TIN 1956-62
EGYPT~PHOSPHATE 1946~54
GHANA-ALUMINUM 1942=56
INDIA-ALUMINUM 1918~43
MALAYA=TIN 1949-57
MALAYA-ALUMINUM 195357
SIERRA LEONE-DIAMONDS 1955-62
GHANA-ENERGY 1949-57

SIERRA LEONE-ENERGY 1949-61
SENEGAL~CEMENT 1948-60
GHANA~SILVER 1938-58
MALAYA=]RON 1951-57
Pele=IRON 1935-40

INDONES FA-MANGANESE 1920-28
Pele=SILVER 1921-4]

3

0-334% ABSOLUTE DEVIATION

33%-607 ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIUTION

OVER 150 % ABSOLUTE DEVIATION

901
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FPeriods just prior t0 independence (continued)

Volume of production %,
Average value; 4l).
Standard deviation on predicteble value: 966.7

Minimal value of the sun of ~sguaress
62,611,400 KSTMBQF

Values of the Average values JAverage values
paraneters of the of each factor

independent (firet two
variables columns of this

table combined
8y ~ 0.47 e - 047
a 0.%0 ;1 16.1 k5
8, =043 X, 5.3 - 21.8
8, 2.3 ;Es 1.23 4.6
@ - R *ih 109.7 . 20,6
e 0.36 2'5 154, 57+0
8, 0.696 X, 2046 257
8, - 04347 SE.( 35.0 - 12,1

% dependence

- L2
T+

- 1.7
2846
- 11.0

3045

e d 60#



NUMBER

OB NPAS WN -~

Y OBSERVED

«13900€ 04
«35000€ 02
+45000€ 03
«ST000E€ 01
«53000E O1
«39000€ 02
«62000€ 00
«78000€ 02
«54000E 02
«38100€ 03
«40000€ 02
«18000€ 02
«28000€ 01
+«10300€ 03
«26300E€ 03
+38000€ 02
«24000€ 02
«1T000€ 02
«31000€ 01
«16100E 03
+2T400E 04
«20T00E 03
«12400€ 04
+«15000€ 02
+17000€ 03
« 76000€ 00
«24000E 00

+16000€ 01
+30000€ 01
<14000E 01
.65000F 01
-18000E 01
«30000€ 02
«40000E 01
.5BO0OE 01
«13000€ 02
+3S000E 02
«16000€ 02
+63000€ 02
+45000E 03
-14000€ 02
.30000€ 03
+10600€ 03
+56000€ 02
«6T000E 02
-29000€ 02
.41000€ 02
+31400E 04
.67000€ 03
+15400E 04
.50400E 03
«13900E 04
.41000E 02
.21700€ 04
<17400E 03
+17400E 03
+4T000E 02
.56800E 04
«20200€ 03
«64000E 03
«17900€ 03
«16000€ 03
«39000€ 02
+55000€ 00
+53000€ 01
+37800€ 03
<16500€ 04

AVERAGE DEVIATION
MAXIMUM DEVIATION

MAXIMUN

PCT OEV

ROOT MEAN SQUARE DEVIATION

108

Y CALCULATED DELTA ¥ PCY DEVIAYION
«12717€ 03 +12628E 04 «99299€ 03
«10854€ 03 =.T73535€ 02 =« 67752E 02
«98752€ 02 «35125€ 03 +35569€ 03 Zb
«3T510€ 02 ~+31810E 02 =+B84804E 02
«85259¢ 02 =< 79959€ 02 =+93784E 02
+61329€ 02 -« 22329€ 02 =+36408E 02
«22325€ 02 =+21705€E 02 ~<97223E 02
-835259€ 02 ~.72592€ 01 -+85142€ 01
«10797€ 03 «<.53970€ 02 =+ 49986E 02
«59077€ 02 «32192€ 03 +54492€ 03
+«13166E 03 =«91659E 02 ~+69618E 02
«6060SE 02 =.42605€ 02 =+70299€ 02
«96282€ 02 ~.91482€ 02 =+97030E 02
«10243¢€ 03 «57036E 00 +55683E 00
«50321€ 02 «21268E 03 +42264E 03
«66599€ 02 =.28599€ 02 =e42942E 02
«99884E 02 -.75884€E 02 =+ 75972E 02
«93925€ 02 «+T6925€ 02 -.81900€ 02
«43449€ 02 =«40349E 02 ~«92865E 02
«59230€ 02 «10177€ 03 «17182E 03
+98734E 02 «26413€ 04 «26751E 04
«95131E 02 «11187€ 03 «11759€ 03
«93999€ 02 +«11460E 04 «12192F 04
«T1988€ 02 =+56988E 02 =«T9163E 02
«42T704E 02 «12730€ 03 «29809€ 03
«64053E 02 ~.63293€ 02 -+98813€ 02
«63863E 02 ~«63623E 02 ~+99624E 02
«10483€ 02 ~.88831E 01 ~+84737€ 02
«32984€ 02 ~+29984E 02 =« 90905€ 02
«95980€ 02 =+ 94580E 02 ~«98541€ 02
«10114E 03 ~«94639E 02 =+93573€ 02
«80923€ 02 -.79123E 02 ~«97776E 02
«10114E 03 -+71139E 02 =.T70338E 02
«329T76€ 02 «.28976E 02 -«8T7870E 02
«97319E 02 =.91519€ 02 =+94040E 02
«22325€ 02 ~.93251€ 01 ~+.41769€ 02
«10562E 03 -.TO619E 02 -+66862€ 02
«B66T4E 02 =.TO674E 02 -+81540E 02
«13138E 03 ~<68376€ 02 ~+52046E 02
«66418E 02 «38358€ 03 «5T753€ 03
«12855€ 03 ~«11455€ 03 «.89109€ 02
+84521E 02 «21548E 03 «25494E 03

«+52019€ 01 -11120€ 03 ~«21377E 04
«99035E 02 ~.43035€ 02 =+43454E 02
«T4134E 02 =.71338E 01 ~+96229E 01
«12315€ 03 =+ 94154E 02 =« T6452E 02
«63872E 02 -«22872E 02 =+35809€ 02
+13138E€ 03 «30086E 04 «22901E 04
-T78581E 02 «59142E 03 «T75263€ 03
«10073E 03 «14393E 04 «14288E 04
«34398E 02 «%6960E 03 «13652€E 04
«63770€ 02 «13262E 04 «20797E 04

~.46361E 01 «45636E 02 ~.98436E 03
«95697€ 02 «20743€ 04 «216T6E 04
«94B48E 02 «T79152€ 02 «83451E 02
+«10505E 03 +«68946E 02 «65630€ 02
«34956€ 02 «12044E 02 +34455€ 02
+82541E 02 «5597SE 04 «6TBL4E 04
+61329€E 02 «14067€ 03 *«22937€ 03
+84804€ 02 +55520€E 03 +65468E 03
«43427€ 02 «13557€ 03 «31219€ 03
«10142€ 03 +58578E 02 «ST7TSTE 02
+11010E 02 «27990€ 02 «25422€ 03
«25237€ 01 -.19737€ Ol -.78207€ 02
«22325€ 02 ~«17025€ 02 =« T76260E 02
«22325€ 02 +35567E 03 «15932E 04
«71049€ 02 «1ST7T90€ 04 «22223E 04

«33750€ 03 AVERAGE PCT DEV «36218€ 03 AVE ABS PCT DEV «53345€ 03

+55975€ 04 58

+6T7814E 04 58

«96669E 03

THE MINIMIZING VALUES OF THE PARAMETERS ARE

-.4678031E 00
«3800716E 00

«9014508€ 00
+8962025€ 00

-+4296388E 00
~e366T766E 00

THE MINIMAL VALUE OF THE SUM OF SQUARES

«2828T761E 02

«626114E 08

-+2229236€ 04



VOLUME OF PRODUCTION , Z;
JUST PRIOR TO INDEPENDENCE

FRENCH WEST AFRICA GROUP-DIAMONDS 1936-61
MOROCCO~SILVER 1952-58
Pele~GOLD 1921-41

ALGERIA=-PHOSPHATE 1953-62
TRINIDAD-OIL 1951-62

SIERRA LEONE-IRON 1943-62
MOROCCO-IRON 1940-57
MALAYA-ENERGY 19649-57
ANGOLA=TRON 1958~62 '
BRITISH GUIANA-DJAMONDS 1958-62
Psle=1RON 1935-40
INOONESIA-MANGANESE 1920-28

.

ANGOLA-CEMENT 1957-62
ANGOLA-ENERGY 1949-61
EGYPT-PHOSPHATE 1946-54
GHANA~ALUMINUM 1942-56
ISRAEL-CEMENT 1934-49
MALAYA=ALUMINUM 1953-87
Pele~CEMENT 1929-39
EGYPT-NITRATES 1952-54&
MOZAMBIQUE-ENERGY 1949=61
NIGERIA=ENERGY 1949-81
GHANA-ENERGY 19649-57
ALGERTA-ENERGY 1949-61
FRENCH WEST AFRICA GROUR-ENERGY 1951-61
ALGERIA-CEMENT 1950-~61
TRINIDAD-ENERGY 1949-61
JAMAICA-CEMENT 1982-62
SIERRA LEONE-ENERGY 1949-61
BRITISH GUIANA-ENERGY 1949-61
INDONESTA-CEMENT 1933-39
GHANA-GOLD 1944~57 ’
SENEGAL~=CEMENT 194860
JAMAICA-ENERGY 1949-61
MOROCCO~CEMENT 1943-5%
GHANA-SILVER 1938-58
GUINEA-IRON 1953-57
MALAYA=-IRON 1951-57
ANGOLA-OIL 1958-62
Pele~SILVER 1921-41
NIGERIA-OIL 1958-60
Pel,~COPPER 1937-41

SURINAM=ALUMINUM 1952-62
ANGOLA=-D1AMONDS 195662
ANGOLA=MANGANESE 1953-62
GUINEA=ALUMINUM 1954=59

CONGO (LEOo)-TIN 1956-62
INDONES1A-OIL 190740

CONGO (LEO.)-DIAMONDS 1949-59
MALAYA=TIN 194957

CONGO (LEQs)~COPPER 1933-62
MOROCCO=PHOSPHATE 1966-57
NIGERIA=TIN 1940-62

BRITISH GUIANA=ALUMINUM 1947-62
INDIA~ALUMINUM 1918-63
GHANA=D[AMONDS 1947~57
INDIA-TRON 1913-640

CONGO (LEOe)~MANGANESE 1955-62
STERRA LEONE-DIAMONDS 1955-62
BURMA-TIN 1922-39
GHANA-MAKGANESE 1936-57
JAMAICA=-ALUMINUM 19564-62
INDIA-CEMENT 1933=62
BURMA-SILVER 1936-41

CONGO (LEO+}-SILVER 1932-60
MOROCCO=-MANGANESE 1944-52
INDONES TA-TIN 1945-48

0-354% ABSOLUTE DEVIATION

J3%-607 ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIATION

OVER 150 % ABSOLUTE DEVIATION.

601
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Feriods just sfter independence

mmmn
Aversge values 13.1
Standard deviation on predictable value: 23.9%

Minimgl value of the sum of sguares:

3037545 ISIMEQ
Values of the mm Average values
paraneters of each factor
variables ¢olunng of this
table combined
aceording o the
Junetional model)
‘Q - m 2 »a - 27 2
N 0926 X 19.3 17.7
‘2 - 0'0567 za 63.6 - 3.6
a, Kb x5 1.69 36.3
&, 303L. ‘i’,‘ 1044 949
55 - 0-00958 % 169. - 1-6
8 = 0.0565 -26 110.1 - 0.2
&, = 5.a7x10°7
‘B - 5’.91;3 EB 177« - 1“.9

% dependence

8.5

- 1.4

- 5.2

- 12.7



n

This run had only 53 sets of cbservetions in it. When &1l 5k
vere present a singwlarity in the matrix prevented the solution of
the normal egquations and no paraneter estimates could be obtained.
The numbering in the computer print out still refers to the ordering
of the data in the tables at the end of section B.
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NUNBER Y OBSERVED Y CALCULATED DELTA ¥ PCT DEVIATION
2 «65400E 02 «12010€ 02 «53390E 02 «44454E 03 yf
3 +50100E 02 «14536E 02 «35564E 02 «24466E 0)
) «67800E 02 «15754E 02 «52046E 02 «330%6€ 03
S «6T700€ 02 «15956€ 02 «51744E 02 «32428¢ 03
[ «31200€ 02 «15548E 02 «15652E 02 +«10067€ 03
14 +58200€ 02 «123060€ 02 +45900€ 02 " «37318E-03
[ 4 +55400€ 02 «12131€ 02 «43269€ 02 +35668€ 03
* « 150000 02 « 100048 02 «4S0598 01 429388 02

10 121008 02 «133378 02 ~.12572¢ 01 =J94122E 01
1 «12100E 02 < 18540€ 02 =+64402€ 01 =.34736E 02
12 +42900€ 02 «17230€ 02 «25670E 02 «I4898€ 03
13 «-31800€ 02 «B8762E 01 «24924E 02 -362468E 03
14 ~«43000€ 01 «18711E 02 -.21011€ 02 «<12573E 03
1] «31500E 02 «17349E 02 «14151E 02 «81582E 02
16 «27100E 02 «16646E 02 «10454€ 02 <62806E 02
b -27000€ 02 «20847€ 02 «61532€ 01 ~29516E 02
18 «28800€ 02 «93308E 01 «17469€ 02 <18722€ 03
19 «25800E 02 «12002€ 02 «13798E 02 +«11496€ 03
20 «264800E 02 «13454E 02 «11346E 02 «843318 02
21 «24800E 02 «12482€ 02 «12318€ 02 «98685E 02
22 «21800E 02 «T15049E 01 «14295€ 02 «19048E 03
23 «19200€E 02 «20903E 02 ~=17026E€ O1 “.81453E 01
24 «18400E 02 «17303€ 02 «10966E 01 «633T7€ 01
23 «.42600E 02 +85789E O1 =<5I179E 02 =+59657€ 03
26 «17500€ 02 «19972€ 02 ~.24721E 01 «.12378E 02
27 «16100€ 02 <BB8T67E 01 «92233€ Ol «13412€ 03
28 «15300€ 02 ~+28291E 00 «15583E 02 ~.55080€ 04
29 +14900€ 02 «20746E 02 ~.58465E 01 -«28181E 02
30 -<16300E 02 +«89315€ 01 ~.25232€ 02 =+28250€ 03
3 +«14500E 02 «19833E 02 =«53331€E 01 «.26890E 02
32 «13900€ 02 «90610E 01 +«48390E Ol «53405€ 02
33 -13900E 02 «204048 02 =+65045€E 01 “.31878€ 02
34 «13300€ 02 «88232E 01 +44T68E 01 +«50740€ 02
3 «12600E 02 «13319€ 02 =.T71945€ 00 ~«54015€ 01
36 «12000€ 02 «17855€ 02 ~.58546E 01 -+32790E€ 02
3 «11400€ 02 «2088SE 02 “<.94847E 01 “.45415€ 02
38 +«82000€ 01 «63531€ 01 «18469E 01 «29072€ 02
3 «55000€ 01 «81059€ 01 =<.26059€ O1 =.32148€ 02
40 -46000E 01 ~+46546E 01 «92546E 01 ~.19883E 03
41 «27000€ 01 «20763€ 02 ~«18063E 02 ~J88996E 02
2 «20000€ 01 «12265€ 02 =<10265€ 02 «.83694E 02
43 «11000E 01 «11977€ 02 -.10877€ 02 «.90816E 02
. « TO000E 00 «17590€ 02 -.16890E 02 “.96020€ 02
45 -+29000€ 01 «83601€ 01 -<11260€ 02 =J13469€ 03
46 -.87000€ 01 «11284E 02 ~.19984E 02 ««17710€ 03
L34 «+96000E 01 «68615€ 01 «.16462E 02 =.23991€ 03
~8 <. 10700€ 02 «82752€ 01 -+ 18975E 02 -J22930€ 03
49 =+14300€E 02 ~«43782€ 01 -.99218¢ 01 «22662E 03
50 -.16100€ 02 «67341€ 01 «.22834E 02 «.33908€ 03
31 -+17100€ 02 «21103E 02 -.38203€ 02 ~.18103€ 03
52 -.18700€ 02 «13989E 01 «.20099€ 02 -2 14367 04
53 =+ 24200€ 02 «61462€ 01 —+30346E 02 =+49374€ 03
e -+56300€ 02 «83434E 01 -+ 64643E 02 “.T7479€ 03

0000080000600 00000000000RRCRRRRRERIROIRRREEREN0R0RRRERIRR RIS IRRORRRRERRIRIEENENRNEDINTIRREIRAEANERNNNRIRNIANNRNNNERIRONS

AVERAGE OEVIATION +83968E 00 AVERAGE PCT DEV «.13706€ 03 AVE ABS PCT DEV «29097€ 03
NAXIPUN DEVIATEION ~.640843E 02 54

NAXTBUN PCT DEV «55080€ 04 28

ROOT MEAN SQUARE DEVIATION «23940¢ 02

THE MINIPIZUING VALUES OF ThE PARAMETERS ARE

~e2T719929€ 02 .9159631€ 00 =-.5667169€-01. .2139391E 02 .1031401E 04
~e9506059€~02 ~.56539326-01 ~.5168014E~06 =.5191343€ 04

THE NINCMAL VALUE OF THE SUM OF SCUARES «303765€ 05
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JUST AFTER INDEPENDENCE

GHANA~ALUMINUM 1957-62
GHANA~MANGANESE 1957=62
MALAYA=-ALUMINUM 1957-62
INDIA-ENERGY 1949-61
INDIA=NITRATES 19644/5-60/1

INDIA-IRON 19647-62 INDIA=GOLD 1952=62
INDIA-CEMENT 1948-62 ISRAEL=CEMENT 1949-61
Pele-ENERGY 1949-61 FGYPT-CEMENT 1952-62
INDIA-PHOSPHATE 1948-62 EGYPT—-ENFRGY 1955-61
INDIA-ALUMINUM 1948-62 ISRAEL=NITRATES '1955/6=61/2

§SRAEL=PHOSPHATE 1952-%8 NIGERTA~CEMENT 1958-62

e

GHANA-ENERGY 1957-61
MALAYA~ENERGY 1957-61
BURMA=TIN 1947-62
BURMA=~OIL 1948-62
INDIA~COPPER 1948-62
MOROCCO-ENERGY 1957-61
BURMA-ENERGY 1949~61
1SRAEL=ENFRGY 1949-61
INDONES JA-CEMENT 1951-62
Pele=COPPER 1946-62
MALAYA=JRON 1957-62
Pele=1RON 1949-54
Pele=SILVER 1948-62
NIGERIA-OIL 196G=-62

INDONESTA-ALUMINUM 1949-53
MOROCCO-CEMENT 1956~58
GHANA=D | AMONDS 19%7-62
INDIA-OIL 1947-62
MOROCCO-1RON 1957-62
GUINEA=TIRON 1957-62
EGYPT=PHOSPHATE 1954=~62
MOROCCO=SILVER 1958~62
INDONES JA-OIL 1949-62
MOROCCO~PHOSPHATE 1987-62
EGYPT=NITRATES 1954=61
INDONESIA~TIN 1948-54
GHANA=SILVER. 1958~62
GHANA~GOLD 1957-62
EGYPT=1RON 1956-62
MOROCCO=COPPER 195762
BURMA=SJLVER 19%1-62
INDIA=-MANGANESE 1945~53
Pale=GOLD 1947=52
Pele~CEMENT 1945-50
ISRAEL=PNTASH 1953-58
INDONE< JA~-MANGANESE 1952~56

0-334% ABSOLUTE DEVIATION 33%-607 ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIATION

OVER 150 % ABSOLUTE DEVIATION

€11
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Periods just after independence (contimued)

Corrected growth index ¥g
Average value: 6.0
gtandard deviation on predictable value; 26.1k

Minimal value of the sum of squares:
36903.5 XSIMEQF

Value of the Average values Average values
paraneters of the each f4%

A

independent (first two
variables coluwans of this
ﬁb.‘i._t %
functional model)
8,  30.10 - 30.20
B 376 X 191 TL.6
.2 - 0,11 :2 62-8 - 6.91
., - 14.69 ':‘:‘3 1.67 - 24.60
e, 50.60 i‘h 107.1 0.472
.5 - 9-3.1 35 168.0 - 18.5
& - 0.354 i‘s 108.0 - 38.2
s -636x 1076
.8 1257. ;8 185 » 7’@

% dependence

15.3
36.3
- 35
- 12.5
0.2
- 9.4

- 1.90&
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NURBER ¥ OBSERVED ¥ CALCULATED DELTA ¥ PCY DEVIATION
L +«10860€ 03 «16738¢ 02 «91862€ 02 «54884F 03 jr
2 +38100€ 02 =«11570€ 02 «496T0E 02 ~+42931€ 03 E;
3 +«59000€ 02 «19516€ 02 «39484€ 02 «20232€ 0)
. «40300€ 02 +12100€ 02 +28200€ 02 +23304€ 03
s «AATD0E 02 «12895¢ 02 «31805€ 02 " «24664E€ 03
3 «44T00E 02 «17620€ 02 «27080E 02 «15368€ 03
14 «25000€ 02 «16362¢ 02 «B863T77E 02 «52790¢ 02
8 «22230€ 02 «T74982E 01 «14702€ 02 «19607€ 03
9 . «58000¢ 01 «20908€ 02 =.15108€ 02 =-T72260€ 02

10 «19400€ 02 «20571E 02 "~ = =,11714E 01 ~+56944E 01
11 +11000€ 02 «16904€ 02 =+59039€ 01 ~+34926€ 02
12 «89000€ 01 «11135€ 02 =-.22351€ 01 ~+20073E€ 02
13 «25900€ 02 =+90533E 01 «34953E 02 ~«38608E 03
1s =« 11600€ 02 «11694€ 02 =e23294€ 02 ~«19919€ 03
15 +27900€ 02 «30518€ 01 «24848E 02 -81421€ 03
16 «20300€ 02 «11879€ 02 «84206E 01 «70884E 02
17 «19000€ 02 «67310€ Ot +12269€ 02 «18227€ 03
18 -21300€ 02 ~+26649E 01 «23965€E 02 -+89927E 03
19 «13900€ 02 -+11082€ 02 «24982€ 02 ~«22542€ 03
20 +«11000€ 02 «20287€ 02 ~<92869E 01 ~.45778E 02
21 +«11000€ 02 «64869E 01 «43131€ 01 «69574E 02
22 «15100€ 02 «10355€ 02 «4T448E 01 +45820E 02
23 «23100€ 02 «60952€ 01 «17005€ 02 «27898E 03
24 +«46000€ 01 «10920€ 02 ~+63202€ 01 =.57876E 02
2 -.T73200€ 02 «74600€ 01 =+80660E 02 ~-10812E 04
26 «32000€ 01 «90087€ 01 -.58087E O1 -« 64479E 02
27 +23000€ 01 =<90549€ 01 +11355€ 02 =«12540¢€ 03
28 +«35000€ 01 =«33393E 01 +68393E 01 -+20481E 03
29 «90000€ 01} «65531E 01 *24469E 01 +«37340€E 02
30 =+23100€ 02 =« 19777€ 01 ~«21122€E 02 «10680€ 06
31 +10700E 02 +85930E 01 «21070E 01 «24520€ 02 :
32 1.00000€-01 =+23531E 01 «24531E 01 ~+10425¢ 03
33 1.00000E-01 «T9315€ 01 =+78315E 01 ~+«98739€ 02
36 1.00000€~01 ~«16704E 01 «17T04E 01} -«10599€ 03
35 -.18000€ 01 «20681E 02 ~«22481E 02 -.10870E 03
36 +«46000E 01 «16392E 01 «29608E 01 «18063E 03
37 -+10B00E 02 «66234E 01 ~«17423€ 02 ~«26306E 03
38 =+12600€E 02 «12832€E 02 ~«25432€ 02 -«196819E 03
39 =-+19000€ 01 «88091FE 01 =«10709€ 02 ~.12157€ 03
40 ~+49000E 01 ~«11349€ O1 =<37651E 01 «33174E 03
41 =+27000€ 01 «65062E 01 ~+92062€ 01 =.14150E 03
42 «15000€ 02 «66417E 01 -83583€ 01 «12584E 03
43 -«10800€ 02 «T4T77E 01 ~+18278E 02 =«26443E 03
4 1.00000E~01 «23972E 01 -+22972€ 01 ~.95828€ 02
45 ~+«35000€ 01 «T6214€ 01 -+11121€ 02 -«14592€ 03
46 «39000€ 01 =+935900E€ 01 «13490€ 02 ~«14067€ 03
47 ~«40600E 02 ~+83353€ 01 ~«32065€ 02 «37567€ 03
48 =+65000€ 01 -«21061E 00 =+ 62894E 01 «29863E 04
49 -+17600€ 02 «99762E 01 =+27576E 02 -« 2T642E 03
50 =«19400€ 02 ~+86366E 01 =«10763E 02 +12663E 03
51 =+43000E 01 «59882€ 01 -+ 10288E 02 =«17T181E 03
52 -<51000€ 01 «17489E 02 ~«22589E 02 ~.12916E 03
53 «<32900€ 02 -.83%27€ 01 =+ 24547€ 02 +29389E 03
S ~.69800€ 02 -.43759€ 01 ~«65424E 02 «14951E 04
sese sene L] * hbhdeddddd
AVERAGE DEVIATION ~.14125€-02 AVERAGE PCT DEV «T2977E 02 AVE ABS PCT DEV +30253€ 03
MAXEMUM DEVIATION «91862E 02 1
MAXIMUM  PCT DEV «29863E 04 48
ROOT MEAN SQUARE DEVIATION «26142E 02

THE MINIMIZING VALUES OF THE

«3009974E€ 02  .3760542E 01
-+.1085057€ 00 -.3539271E 00

THE RINIMAL VALUE OF THE SUM

PARAMETERS ARE

=«1095460E 00
=e6360214E-05

OF SQUARES

-+ 1469055€ 02
+1257630€ 0

«369035€ 03

+5059630€ 02
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JUST AFTER INDEPENDENCE

I SRAEL-PHOSPHATE 19%2-58
Pele~SILVER 1948-62
INDIA-NITRATES 1944/5-60/1

e

ISRAEL~ENERGY 1949-61
INDIA=IRON 1947-62

ISRAEL-NITRATES 1955/6-61/2

INDIA-MANGANESE 1945-53
Pole~-ENERGY 1949-61
GHANA-GOLD 1957-62

NIGERIA-CEMENT 1958-62
BURMA-ENERGY 1949~61
INDIA-CEMENT 1948-62
GHANA=ALUMINUM 1957-62
BURMA-OIL 1948-62
GHANA-ENERGY 1957-61
Pele~COPPER 1946-62
EGYPT-ENERGY 1955-61
EGYPT-CEMENT 1952-62

* ISRAEL~CEMENT 1949-61

MALAYA-ENERGY 1957-61
MORQCCO-IRON 1957-62
MOROCCO-ENERGY 195761
INDIA-COPPER 1948-62
INDONESTA-OIL 1949-62
GHANA-DIAMONDS 1957-62
INDIA-ENERGY 1949-61

GHANA=-MANGANESE 1957~62
EGYPT-PHOSPHATE 1954=62
GUINEA-TRON 1957-62
MALAYA=ALUMINUM 1987-62
INDONESTA-TIN 1948=54
BURMA-SILVER 1951-62
MOROCCO~PHOSPHATE 1987-62
INDIA-OIL 1947-62 N
INDONE S TA-ALUMINUM 1949-53
MOROCCO=CEMENT 1956-58
MOROCCO-SILVER 1958-62
BURMA=TIN 1947-62
INDIA-GOLD 1952-62
EGYPT-NITRATES 1954-61
GHANA=SILVER 1958-62
INDIA=PHOSPHATE 1948-62
INDONES JA-CEMENT 1951-62
EGYPT-TRON 1956-62
INDIA-ALUMINUM 1948-62
MALAYA-1RON 1957-62
Pele~IRON 1949-54

MOROCCO~COPPER 1957-62 : )

GUINEA-ALUMINUM 1959-62
INDONES TA-MANGANESE 1952-56
ISRAEL-POTASH 1953-58
Pelo~CEMENT 1945-50

Pele=GOLD 1947-52 .
NIGERIA-OIL 1960-62 . BN

0-33%4% ABSOLUTE DEVIATION

33%-60% ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIUTION

OVER 150 % ABSOLUTE DEVIATION



uy
Periods just after independence (continued)

Stability of production %,
Average value; ~ 1.88
Standard deviation on predictable value: 2.210

Minimal value of the sum of squares:

263.785 XS IMEQF
Values of the  Average values Average values
" parameters of the of each factor
independent (first two
variables ecolumns of this
table %
funetional model)
8 - 10,60 s - 10.60
a 0.135 '::'1 19.1 2.57
a - 0.081 EE 62.8 - 2.58
13 3.26 23 1.67 5.45
‘* 320.0 ';u 107.1 2.99
& = 0.0082 'is 168. - 1.38
8 0.028 ;6 108.0 3.03

a, =« 0.022 100.2 - 2.24

a

% dependence

-~ 3&&&
8.3

- 8.k

177
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The deviation histogram on the following page shows an overly
large bar for the absolute range 60 - 150 %. This is due to the
large number of stability measures which were zero. Any percentage
deviation caloulated on & zero base is sominally = 100 $. BSuch
values are tabulated above the other absolute percentage deviations
in the 60 « 120 % renge and separated from them by a horizomtal
line.



MUNBER Y OBSERVED

119

¥ CALCULATED OELTA ¥ PCY DEVIATION

1 =«33000E O} =«42335€ 01 «93352¢ 00 ~«22051€ 02 Z
2 =.250008 01 =~ 22666E 01 =223344€ 00 «10299€ 02 a
3 =« 40000€ 01 -<18021€ O} =.21979€ 01 «12197€ 03

4 =+40000€ 01 =«T1816E 00 =«32818E 01 +45698E 03

s +00000E 00 ~«62043E 00 «62043E 00 =1.00000€ 02

6 +-00000E 00 =+43414E 00 «43414E 00 =1.00000€ 02

7 +«00000E 00 ~«95215€ 00 «95215€ 00 =1.00000€ 02

8 =«33000€ 01 =«27733€ 01 -+526T0E 00 «18992€ 02

9 =<25000€ 01 =«12160€ 01 =< 12840E 01 «10559€ 03

10 -«17000E 01 =+19649E 01 «26495€E 00 =«13484€ 02

11 -<17000€ 01 =+11831E 01 ~+51692E 00 «43692E 02

12 =<36000€ 01 ~«49011€ 00 =<31099€ 01 «63452€ 03

13 «00000E€ 00 ~<16666E 01 +16666€E 01 =1.00000€ 02

14 +40000€ 01 =+55527€ 00 «45553€ 01 ~+82037€ 03

15 =«40000E 01 ~.26459€ 01 =«13541€ 01} +51178€ 02 .
16 =+60000E 00 ~+55527€ 00 =« 44730€-01 «80556E 01 !
17 +«00000€ 00 =+85442E 00 «85442€ 00 =1.00000€ 02

18 «+6T000E O1 =+24822E 01 ~<42178E 01 «16993E 03

19 «+11000€ 01 =«22340€ 01 «11340€ 01 =«50760€E 02

20 +00000E 00 ~+19649E 01 «19649€ 01 =1.00000€ 02

21 -<80000E 00 ««27733E 0} «19733¢ 01 =.T1154€ 02

22 «00000E 00 -+27622E 01 «27622€ 01 =1.00000€ 02 -
23 -.43000€ 01 -+.88700€ 00 =<34130€ 01 «38478E 03

24 «00000E 00 ~<49011E 00 +«49011E 00 =1.00000€ 02

235 +«00000€ 00 ~«27622¢ 01 «27622E 01 =1.00000€ 02

26 +«00000€ 00 =«85442€ 00 «85442€ 00 =1.00000€ 02

27 «00000€ 00 =+16666E 01 «16666E O1 ~1.00000€ 02

28 =+.33000€ 01 ~«23969E 01 ~+90313€ 00 «37680E 02

29 «13000€ O} ~+88700€ 00 «21870E 01 =«24656€ 03

30 ~-29000€ 01 =«25147€ 01 =+38527€ 00 «15320€ 02

3 ~<25000€ 01 ~+91958€ 00 =.15804E 01 «17186E 03

32 +«00000E 00 =.25147€ 01 «25147€E 01 =1.00000€ 02

3 «00000€ 00 =+83442€ 00 «85442E 00 «1.00000€ 02

34 -00000E 00 ~+25147€ 01 «25147€ 01 =1.00000€ 02

35 =«17000€ 01 ~<19649€ 01} +«26495E 00 =« 13484E 02

36 =«40000E 01 ~+26459E 01 =«13541E 01 «S1178E 02

N ~<20000E 01 ~+835442E 00 =-11456€ 0L +13408€ 03

38 =«60000E 01 ~+27622E 01 <+32378E 01 «11721E 03

39 =«80000€ 01 -.27622€ 01 =.52378€ 01 «18962€ 03

40 +«00000E 00 ~«16666E 01 «16666E 01 ~1.00000€ 02

41 =+ TO000E 00 =+88700E 00 «18700€ 00 ~+21082€ 02

42 ~+21000€ 01 =+28059E 01 «T70588E 00 -«25157€ 02

43 =+53000€ 01 =.28059E 01 =.24941€ 01 «88889E 02

44 +00000E 00 ~+26459E 01 «26459E 01 =1.00000€ 02

43 «00000E 00 ~«27948E 01 «27948E 01 =1.00000€ 02

46 «00000E 00 ~«22666E 01 «22666E 01 =1.00000€ 02

47 +00000E 00 =e16340E 01 «16340€ 01 =1.00000€ 02
48 -«13000€ 01 =«25147E€ 01 «12147E 01 ~+48305€ 02

49 ~«80000E 01 ~+42987€ 01} ~+.17013E 01 «39578€ 02

50 =+40000€ 01 =« 16666E 01 ~«23334E 01 «14001€ 03

31 +«00000€ 00 =+83442E 00 «85442E 00 =1.00000E 02

52 «00000E 00 ~«27622€ 01 «27622E 01 -1.00000€ 02
53 . ~«30000€ 01 =«17643E 01 -+32357€ 01 «18340€ 03
56 =« 75000€ 01 ~«23317€ 01 ~<351683E 01 «22165E 03
AVERAGE DEVIATION =«20089€~06 AVERAGE PCT DEV  -.66550€ 00 AVE ABS PCT DEV «12646€ 03

MAXINUM DEVIATION
NAXINUM  PCT DEV
ROOT MEAN SQUARE DEVIATION

=+52378E 01
«82037€ 03
«22102E 01

THE MININIZING VALUES OF THE PARAMETERS ARE

~+1059864E 02 .1354102€ 00
~28197627€-02  .2840935€-01

=+4080167E-01
-, 22603005€~01

THE WRININAL VALUE OF THE SUM OF SQUARES

N

39
14

«3257763€ 01

«263785E 03

«3200167€ 03
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STABILITY OF PRODUCTION, Z,

JUST AFTER INOEPENDENCE

BURMA-OIL 1948-62
INDIA~-COPPER 1948-62
ISRAEL=CEMENT 1949-61
EGYPT=NITRATES 1954-61
Pele~COPPER 1946-82

1 SRAEL~-PHOSPHATE 1952-58
BURMA-SILVER 1951-62
INDONES JA-MANGANESE 1952-56
GUINEA-ALUMINUM 1959-62

x4

GUINEA-JRON 1957-62
EGYPT~PHOSPHATE 19564-62
MALAYA=ALUMINUM 1957-62
INDONESIA-TIN 1948-54
INDONESTA-CEMENT 1951-62
MALAYA-IRON 1957-62
I1SRAEL-NITRATES 1955/6-61/2

GHANA-DJAMONDS 1957~-62
INDIA-OIL 1947-62
MALAYA=-ENERGY 1957-61
GHANA-ENERGY 1957-61
INDONESTA-OIL 1949-62
MOROCCO-SILVER 19%8-62
MOROCCO~PHOSPHATE 1957-62
EGYPT-ENERGY 199%~-61
INDIA-ENERGY 1949-~61
EGYPT-CEMENT 1952-62
MORQOCCO-ENERGY 1957-61
INDIA-CEMENT 1948-62
GHANA=-SILVER 1958-62
Pele“ENERGY 1949-61
BURMA-ENERGY 1949-61
1.SRAEL~ENERGY 1949-61
INDIA=-ALUMINUM 1948-62
MOROQCCO-COPPER 1957-62
Pele=-GOLD 1947-52
NIGERIA-OIL 1960-62
INDIA-MANGANESE 1945-53
MORQCCO-1RON 1957-6
BURMA=TIN 1947-62
INDIA-GOLD 19%2-62
GHANA=MANGANESE 1957-62
GHANA=GOLD 1957-62
1SRAEL~PHOSPHATE 1952-58
JSRAEL-POTASH 1953-58

INDONES JA~ALUMINUM 1949~53
MOROCCO-CEMENT 1956-58

GHANA=-ALUMINUM 1957-62

INDIA-NITRATES 1944/5-60/1

INDIA-IRON 1947-62 N
INDIA=-PHOSPHATE 1948-82 »
EGYPT=]JRON 1956-62

Pele-IRON 1969-54

Pele~SILVER 1948-62

Pele-CEMENT 1945-50

0-33/4% ABSOLUTE DEVIAT 10N

T
4!

33%-60.8 ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIATION

4

OVER 150 L ABSOLUTE DEVIATION

Cn e s b ae e mvaem—— o -

Cm—— tmme -
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Pericds just after independence (continued)

WIWDIWM%

Average value: 185.
Btandard devistion on predictable values

k31.b

Minimel value of the sum of squares:

10,048,900

Velues of the
paraneters

- T.03

A o

- Oslh

- 50-%

- 5326.

0.451

& P LS

0476k

€.0052

\O.

XSIMBQF

Average values

of the

independent
variables

-

n

ues
of each factor
(rmtm

of thi

h‘bloaouhima
according to the
functional model)

E

- 845
- b5.7
75.8
82.6

Ga5

% dependence

26.9

- 25.7

- 10}‘

* 133

- 7-8

1.9

12.9

0.1



NUMBER Y OBSERVED CALCULATED DELTA v PCY DEVIATION
1 +59800F 03 «75619E€ 02 «52238E 03 «69081E 03 253
2 «21000€ 02 «70820€E 02 ~«49820€ 02 “«TO3I4T7E 02
3 «37000€ 01 «16233€ 02 =« 12933¢ 02 =« TT207€ 02
. «18000€ 02 «20404€ 02 =«24042€ 01 -« 11783€ 02
b «99000€ 02 «18891E 02 «80109€ 02 «42406€ 03
6 «20000E 02 -+17433E 02 «37433€ 02 ~.21472€ 03
14 -13500E 04 «47943E 02 «13021F 04 «27159E 04
8 +6T000E 02 «23933€ 01 «64607€ 02 -« 26995E 04
9 +S0000E 01 =+53281E 01 «10328E 02 ~«19384€ 03

10 «24000€ 02 «18755¢ 02 «52451€ 01 «27967€ 02
11 +«15000€ 02 «66498E 01 +83502E 01 «12557€ 03
12 «22000€ 02 +16874E 02 +51264€ 01 «30381€ 02
13 «36000€ 01 +6695TE 02 =.63357€ 02 =+94623€ 02
1e «39000€ 02 «17882E 02 «21118E 02 «11809€ 03
1s +11000€¢ 03 «34340€ 02 - T5860€ 02 «22033€ 03
113 +51000E 02 «17882E 02 «33118€ 02 «18520€ 03
17 «52000€ 02 +46430€ 02 +55704E O1 «11998E 02
18 «56000€ 01 «50328€ 02 =.44728E 02 ~+88873E 02
19 «62000E 02 «703186E 02 ~.83156E 01 ~.11826€ 02
20 «60000€ 01 +«18755€ 02 =+ 12755€ 02 =.68008E 02
21 +20000€ 01 «23933€ 01 =.39327€ 00 +.16432E 02
22 +«19700€ 03 «41954E 02 +«15505€ 03 +«36956E 03
23 «20000€ 01 «46934E 02 = 44934F 02 =+95739€ 02
26 +84000€ Ot «16874E 02 ~.84736€ 01 -+50218E 02
25 +-59000€ 00 «41954€ 02 =.41364E 02 =+ 98594E 02
26 +21100€ 03 +46430€ 02 +16457E 03 «354645€ 03
27 «35000€ Ol «6695TE 02 =e.63457E 02 “«94773€ 02
28 «18300€ 04 «72838E 02 «17572E 04 «24124E 06
29 «31000€ 02 +46934E 02 ~.15934E 02 =.33950€ 02
30 «40000E 02 +50832E 02 -+.10832€ 02 ««21310€E 02
n «15900E 03 «4T438E 02 «11156E 03 «23517€ 03
32 «16000E 02 +50832€ 02 ~«34832E 02 ~.68524E 02
33 «13300€ 03 «46430E 02 «86570€ 02 +«18646€ 03
34 +60000E 02 «50832€ 02 «916T6E Ol «18035E 02
33 +«31000€E 02 «18755€ 02 «12245€ 02 «65291€ 02
36 «17000€ 02 «34340E 02 ~«.17340€ 02 =+50494€ 02
37 «435000€ 02 +%6430€ 02 ~.14296€ 01 =+30790€ 01
38 «40000E 03 «41954€ 02 +35805€ 03 «85342€ 03
39 -88000€ 02 +41954E€ 02 «46046E 02 «10975€ 03
40 +18300E 04 «6695TE 02 «17630€ 04 «26331E 04
41 +«28000E 02 «46934E 02 =« 18934€ 02 ~«%0342€ 02
42 «25000€ O1 «28976E 01 =<39764E 00 =«13723E 02
43 +»56000E 02 +«28976E 01 «53102€ 02 «18326E 04
4 «66000€ 02 «34340€ 02 «31660E 02 «92198E 02
45 «15000E 01 «&42458E 02 =.40958E 02 “e9OA6TE 02
45 «15400€ 03 «70820€ 02 -83180E 02 «11745E 03
.7 +46000E 02 «66453E 02 ~.20453€ 02 -+30778€ 02
48 «16000€ 03 «50832E 02 -10917C 03 «21476E 03
49 +«14990E 02 «T6628E 02 ~«61T28E 02 -+.80555€ 02
50 «30000€ 02 «6695TE 02 =+36957€ 02 -«55195€ 02
51 «43000€ 01 «46430E 02 -+41930€ 02 -«90308E 02
52 «12000€ 04 +41954E 02 +11580€ 04 «2T7603E 04
53 +20000€ 02 «684T70E 02 -«.48470€ 02 =« 70790 02
23 «59100E 03 «T1829€ 02 «51917€ 03 « 72279 03
[ZYYYYY Y .o oe sesssces
AVERAGE OEVIATION «14604E 03 AVERAGE PCY DEV «34046E 03 AVE ABS PCT DEV «40870€ 03
MAXINUM DEVIATION «17630E 04 40
RAX] mUM PCT DEV «2T7603€ 04 52
ROOT MEAN SQUARE DEVIATION «43138E 03

THE MINIMIZING VALUES OF THE

«1T14284€ 03 =,7032324€ 01
«4513535€ 00 .7635269€ 00

THE WININAL VALUE OF THE SUM OF SQUARES

PARAMETERS ARE

~.1397038€ 00
«5171472€-02

~+«5043753€ 02

«100489€ 08

=e5326434E 04



VOLUME OF PRODUCTION , 25,
JUST AFTER INDEPENDENCE

MOROCCO-SILVER 1958-62
INDIA-GOLD 1952-62
EGYPT-CEMENT 1952-62
EGYPT-NITRATES 1954-61
BURMA-ENERGY 1949-61
INDONES IA-CEMENT 1951-62
Pele=SILVER 1948-62

N LSRAEL~PHOSPHATE 1952-58

MOROCCO-IRON 1957=-62
INDIA-COPPER 1948-62
MALAYA=ALUMINUM 1957-62
ISRAEL-CEMENT 1969-61
INDIA-TRON 1947-62
Pele=ENERGY 1949-61
ISRAEL-ENERGY 1949-61

MOROCCO-CEMENT 1956-58
INDIA-QIL 1947-62
GUINEA-IRON 1957-62
INDONESTA-OIL 1949-82
GHANA-ENERGY 1957-61
MALAYA-ENERGY 1957-61
BURMA-OIL 19648-62
GHANA-ALUMINUM 19%7-62
EGYPT-ENERGY 1955-61
MOROCCO-ENERGY 1957=-61
GHANA-SILVER 1958-62
INDIA-PHOSPHATE 1948-62
EGYPT~IRON 1956-62
INDIA=ALUMINUM 1948-62
Psle=~1RON 1949=-54
MOROCCO~COPPER 1957-62
ISRAEL-NITRATES 1955/6-61/2
Pole~CEMENT 1945-50
ISRAEL-POTASH 1953-%8

INDONESTA-ALUMINUM 1949-5)3
GHANA-DJAMONDS 1957-62
EGYPT-PHOSPHATE 1954~62
BURMA~TIN 1947-62
MORQOCCO-PHOSPHATE 195762
GHANA~MANGANESE 1957-62

" INDIA-ENERGY 1949~61

INDIA-NITRATES 1944/5-60/1
INDONESIA-TIN 1948-56
INDIA-CEMENT 1948-62
GHANA-GOLD 1957-62
Pole~COPPER 1946-62
MALAYA-JRON 1957-62
NIGERTA-CEMENT 1958-62
BURMA-SILVER 1951-62
INDJA-MANGANESE 19645=53
NIGERIA-OIL 1960-62
Pele=-GOLD 1947-52
GUINEA=ALUMINUM 1959-62 . __

0-33%% ABSOLUTE DEVIATION

33%-60% ABSOLUTE DEVIATION

INDONES JA-MANGANESE 1952-56

60-150% ABSOLUTE DEVIATION

OVER IS0 % ABSOLUTE DEVIATION

€T
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It bad been hoped that the results of the following four amalyses
would be superior %o the previcus eight. The reasons for this are
1) that the data for the dependent varisbles and the data for the
independent variables were in every case taken at virtually the same
dates and 2) this set ineludes the largest nusber of observations,
eighty. The results of this set, however, sppear no more prouising
than those of previous sets.

Recent periods not directly related to independence

Corrected growth index y,
Average value: 6.8
Standard devistion on predictable value: 20.35

Minimal value of the sum of sguares:
33142.0 XBIMEQF



Values of the

9.91

0,147

0.017

- 2,997

61.07

- 0,035

0.0424

1.65 x 10

.J'll
& 1

g4
¥
=

1.45

w“'

99.96

&1

23k.

J

5.7

R

-
§

(first two
colums of this
table combined

accarding to the
funetional model)

9.91
2.23
1.61
- b.3h
0.611
- 8,21

b.ok

0.52

% dependence

31.6

Ted

5S¢l

e 13.7

1.9

- 26-1

12.8

1.7
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NmsER ¥ OBSERVED ¥ CALCULATED DELTA ¥ PCY DEVIATION
1 «96900€ 02 «60934E 01 «90807€ 02 «14903€ 06 yf
4 «42900€ 02 «T0924€ 01 «35808E 02 «50487E 03
3 «80400€ 02 +54934¢€ 01 «34907€ 02 «63543€ 03
. «34100E 02 «11213€ 02 +22887€ 02 «20412€ 03
S =+39000€ 01 +10501€ 02 =+ 14401E 02 =e13714E 03
. «31600€ 02 ~+28085E 01 *34408€ 02 ~+12252€ 04
7 «31600€ 02 «11190€ 02 «20410€ 02 +18239¢ 03
s «31500€ 02 «68949E 01 «24605E 02 +35686E 03
L] «28900€ 02 «99039¢ 01 +18996€ 02 «19180€ 03
10 +28600€ 02 «11712€ 02 «16880E 02 «16420€ 03
1 -.088000€ 01 «63267€ 01 15127€ 02 =+23909€ 03
12 =«100J0€ 02 «99348E 01 =<19935€ 02 ~+20066EF 03
13 =«10000€ 02 =«21797€ 01 =«78203€ 01 +35878E 03
16 +25800€ 02 +70593€ 01 «18741€ 02 «26548€ 03
13 «23500€ 02 «60920€ 01 «17408€ 02 «28575€ 03
16 «23100€ 02 «T73787€ 01 +15721€ 02 «21306€ 03
134 «231008 02 «T3232¢ 01 «18377E 02 - 207T0%€¢ ¢)
18 «21100¢ 02 50739 01 «16024€ 02 «31569¢€ 03
19 «20800F 02 «84420E€ 01 «12358€ 02 «14639€ 03
20 -« 15300€ 02 «60548€ 01 ~«21355€ 02 ~35269€ 03
21 =«17600€ 02 +83604E 01 =+25960€ 02 =+310%2¢ 03

22 «18200E 02 «60532€ 01 12147 02 «20067€ 03
23 «18200€ 02 +T0480€ 01 «11152€ 02 «15823E 03
26 «17730€ 02 «33337€ 01 +14366E 02 43094 03
23 «17700€ 02 «73366E 01 «10363E 02 «14126€ 03
26 «17700€ 02 =+49369€ 00 «18194€ 02 ~+36853E 04
27 «1TT00€ 02 +63358¢ 0L «11364E 02 «17936E 03
i ~«18300€ 02 «19496€ 00 ««18495¢ 02 ~e94867E 06
29 «17500€ 02 «12448¢€ 02 +«50518€ 01 «40583E 02
30 «17400€ 02 «61156E 0L «11284€ 02 «18452¢€ 03
n =« 18800€ 02 «T1629E 01 =+25963€ 02 =+36246€ 03
32 «16600E 02 ~e23548E 00 +16835€ 02 =+T1494E 04
33 «16600E 02 «10520€ 02 «60805€E 01 «57802E 02
34 +16200€ 02 «35478€ 01 «10652€ 02 «19201€ 03
33 «16000€ 02 «61785€ 01 +98215€ 01 «15896€ 03
36 +15100€ 02 «10657€ 02 «44428E 01 +41688E 02
37 +«14900€ 02 «61519€ o1 «8T481E 01 +14220€ 03
38 =«21300€ 02 «75585E€ 01 «+28858E 02 =+.38180€ 03
39 «14200€ 02 +58442€ 01 «83558E 01 «14298E€ 03
40 «13500€ 02 +TS881E 01 +59119€ 01 « 77911 02
41 +12200€ 02 «T1668€ 01 «50332€ 01 «T0230€ 02
.2 «11800€ 02 «61434E 01 «56566€ 01 «92077€ 02
43 «11600€ 02 +10898E 02 «70199€ 00 «64414E€ 01
L 23 «11600€ 02 «81644E 01 +34356E 01 «42080E 02
A5 +«11400€ 02 «10101E 02 «12985€ 01 «1285S€E 02
46 «11300€ 02 «T71692€ 01 +41308E 01 «57619€E 02
o7 «11000E 02 «13968E 01 +«96032E 01 «68754E 03
48 +10800¢t 02 +60504€ 01 «4T416E 01 «T8265E 02
49 ~+25600€ 02 =«42854E€ 00 =+25371E 02 «59204€ 04
50 «97000€ 01 «18965€ 02 =«92654E 01 =.48854E 02
Si «91000€ O1 «58531E 01 «32469€ 01 «55474E 02
52 +088000€ 01 «T2506E O1L «15494€ 01 «21369€ 02
53 «86000E 01 «10398E 02 ~«17975E 01 -.17288€ 02
5S¢ =«2T800€ 02 «86033€ 01 ~+36403€ 02 ~+42313E 03
55 «24000E€ 01 +91244€ 01 =<6T244E 01 =« T73697€ 02
56 +19000€ 01 «76512€ 01 =+37512¢€ 01 ~.75167€ 02
t14 =« 70000€ 00 «51386E 01 =+58386E 01 ~«11362E 03
58 =+ T0000€ 00 +83248E€ 01 =+90248E 01 ~+10841E 03
59 ~+15000€ 01 +10385€ 02 ~.11885E 02 ~«11444E 03
60 =+16000€ 01 «71066E 01 ~+87068E 01 -.12251€ 03
61 =« 18000€ 01 «74858€ 01 =+92858E 01 =+12405€E 03
62 =«41000E 01 «81010€ 01 ~«12201€ 02 =+15061E 03
63 =«63000€ 01 «81104E 01 =+ 14410€ 02 =«17768E 03
(13 ~«66000€ 01 «61676E OL ~.12768€ 02 =«20701€ 03
65 -«81000€ 01 =+28057E 01 =«52943€ 01 «188T0€ 03
66 =+10500€ 02 +83852€ 01 ~+18885€ 02 ~.22522E 03
o7 =+11900€ 02 =«29080E 01 =+ 89920€ 01 «30921€ 03
o8 ~+12000€ 02 «T4263E 01 ~«19426€ 02 “«26159€ 03
69 =+ 14300E 02 «80220E 01 ~e22322€ 02 =+27826E 03
70 =+.15300€ 02 «10362€ 02 =« 25682 02 =« 24737€ 03
Tl =+15300€ 02 «62809E 01 ~«21581E 02 ~+34360E 03
T2 =« 15600€ 02 =«31517E 01 =.12448E 02 «39497¢ 03
73 =+ 18600€ 02 =+25597€ 00 =« 18344E 02 «T1666E 04
76 =.19200€ 02 «T1042€ 01 =+26304E 02 =«37026E 03
75 ~«19900E 02 «65013E 01 =+.26401€ 02 ~«40609€ 03
16 =+25000€ 02 «T3709€ O1 =+32371E 02 ~+43917€ 03
17 =.40800€ 02 «61097€ 01 -+ 46910 02 =« T67T9€ 03
78 «41500€ 02 «13929€ 02 «27571E 02 «19794€ 03
79 «17700€ 02 -13828€ 02 «38719€ 01 +28000€ 02
80 «15100€ 02 «13975€ 02 «11243€ 01 «80464E 01
AVERAGE DEVIATION ~+34971E~03 AVERAGE PCT DEV  -.TOATOE 02 AVE ABS PCTY DEV +64320€ 03
MAXINUN DEVIATION «90807E 02 1

MAXINUN  PCT DEV «9486TE 04 28

ROOT MEAN SQUARE DEVIATION «20354E 02

THE RININIZING VALUES OF THE PARAMETERS ARE

«9910%47€ O1 +1467926E 00
~+3496229E-01 «4238829€-01

«1724127£-01
+1649820€-0%

THE NINIMAL VALUE OF TME SUM OF SQUARES

«e 2997440 O1
«T707992€ 03

331420 03

+6106873E 02
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PERIODS NOT RELATED TO INDEPENDENCE

MEXICO-IRON 1933-62
THAILAND~-TIN 1950-62
CHILE-CEMENT 1935-62
MEX1CO-GOLD 1952-62
CUBA-ENERGY 1949-59
CUBA-CEMENT 1940-58

i

SYRIA-CEMENT 1953-62
MEXICO-ENERGY 1949-61
MEXICO-CEMENT 1935-62
TURKEY=-ENERGY 1953-61
CHILE-GOLD 1940-62
INDIA-MANGANESE 1953-62
INDONES JA-ALUMINLM 1953-62

JORDAN-PHOSPHATE 1952-62
MEXICO=-SILVER 1946-62
TURKEY=-CEMENT 1943-62
Poele-GOLD 1953-62
INOONESTA-ENERGY 1955-61
BRAZIL=-CEMENT 1955-62
BOLIVIA-ENERGY 1949-51
CHILE=-ENERGY 1949-61
PERU-GOLD 195%-62
PERU~-CEMENT 1941-62
BOLIVIA=TIN 1940-62
CHILE COPPER 1936-62
IRAQ-OIL 1942-62
1SRAEL-POTASH 1958-62
MEX]CO-COPPER 1932~62
CHILE=POTASH 1955-62
Pels-IRON 1954-62

BRAZIL=-NITRATES 1957/8-60/1
CHILE=SILVER 1946-62
PERU=SILVER 1946-62
THATLAND~CEMENT 1947-62
VENEZUELA-ENERGY 1949-61
THAILAND-ENERGY 1949-61
CHILE=JRON 195562 L
LIBERIA~ENERGY 1949-61 R
BRAZIL=-OIL 1942-82 '
JORDAN=-CEMENT 19%6-82
VENEZUELA-CEMENT 1938-862 | ¢
BOLIVIA=SILVER 194%-62 [
PERU=-COPPER 1948-62 ) :
BOLIVIA=CEMENT 1957-62
Pele=CEMENT 1953~62
MOROCCO-MANGANESE 1982-62
PERU~-1RON 1953-62

LIBERJA=-IRON 1952-62
BRAZIL=IRON 19648-62
CHILE~-MANGANESE 1952-62
BRAZIL=GOLD 1920-62
COLOMBIA-GOLD 1949-62
PERU~ENERGY 1949-61
COLOMBIA-CEMENT 1934-62
BRAZIL-ENERGY 1949-61
CHILE-OIL 1950-62
COLOMBIA-ENERGY 1949-6!
MOROCCO~CEMENT 1958-62
BRAZIL~ALUMINUM 1948-62
Pele~NITRATES 1953/4-60/1
MALAYA=GOLD 1959-62
COLOMBIA-IRON 19%5-62
TURKEY=-COPPER 1938-62
TURKEY=-MANGANESE 1952-62
TURKEY=-OIL 195%-62
INDONESTA-TIN 1954-62
VENEZUELA=-D]AMONDS 1947-62

I SRAEL~PHOSPHATE 1958-62
VENEZUELA-OIL 1932-62
BOLIVIA=COPPER 1948-62
TURKEY=-]RON 1957-62

MEX1CO-0IL 1945-62
CHILE~NITRATES 1945/6-61/2
VENEZUELA-GOLD 1957-62 g
COLOMBIA-OIL 1928-62 "
CHILE-PHOSPHATE 1956-62
PERU=-0IL 1939-62

80LIVIA=-OIL 1957-62

INDONES IA-MANGANESE 1956-62
CUBA=SILVER 1945-58

0-33BABSOLUTE DEVIATION

33%-60% ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIATION

OVER 150 ZABSOLUTE DEVIATION
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Regent periods not directly related to independence (continued)

mmmyg
Average value: = 1.96

Standard devistion on predictable value; 18,755

Minimal value of the sum of squares:

28,138.7 ISIMBQ
Values of the Average values Average values
parameters of the of esmch factor
independent (first two
variahbles colums of this
table combined
according to the
funetional wodel)
a, 722 - Te82
‘1 - 0-0565 ;1 15.1 e 085
.2 Q07T .12 ol L T27
‘3 - 50% ;3 lobﬁ - 7.%
&), k.6 X, 99496 2450
‘5 - Qow ;5 23“- - 9036
‘6 0‘%1 .£6 95'7 5'&

Ia - 66%- -38 1@ - 8,46

% dependence

k.7

- 1.7

k.7

- 16.0

5.1

Lol 19-0

11.8

b 17-0
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wMAER Y OBSEAVLD Y CALCULATED DELIA ¥ PCT DEVIATION
1 <10200€ 03 -.24164E 01 . 104426 03 ~.43212€ 08 J
2 +72000€ 01 ~.21258€ 01 <93258€ 01 ~.43870€ 03 g
3 <A7000€ 01 -.52679€ C1 «99679€ 01 ~.18922E 03
. .18700€ 02 +15044€ 01 <17196€ 02 11430 04
s «40000E 00 +21308€ O1 -.17308€ 01 -.81228¢ 02
® <17800€ 02 ~.61124€ 01 «23912€ 02 -.39121€ 03
T +17800E 02 14313 O1 «16369€ 02 .11636€ 04
) +28300F 02 -.26488¢ 01 30749 02 ~.12557€ 04
. <15100€ 02 <13453E 00 «14965€ 02 +11125€ 05
10 -.71000€ 01 ~.24389F 01 -.46611E 01 <19112€ 03
1 «37000€ 01 -.20132¢ 01 «ST132€ 01 -.28379E 03
12 =.21500E 02 <95428E 00 ~.22454E 02 ~¢23530E 04
13 9T00E 02 ~.49953E O1L -« 14705€ 02 <29437€ 0)
e =.69000€ 0L =.35880E 01 ~<33120E 01 «92308€ 02
15 +18300€ 02 ~.31473€ O <21447E 02 ~.68144E 03
16 -10800€ 02 ~.33876E O1 .14188€ 02 -.41881€ 03
17 -11700€ 02 ~.49201E 01 +16620E 02 -.33780€ 03
18 ~+64000€ 01 -.T1241€ 01 +T2413E 00 -.10164€ 02
19 ° «85000E 01 -.28902€ 01 «11390€ 02 -.39410¢ 03
20 -.20800E 02 -.32927€ 01 ~.17507€ 02 .53170E 03
21 -<27500E 02 ~.25549€ 01 ~.24945€ 02 +97638E 03
22 +10700€ 02 ~.2337SE 01 .13037€ 02 -.SSTT6E 03
23 ~.94000€ 01 ~.22661€ 01 ~.T1339€ 01 <31481E 03
24 -<39000€ 01 -.81300E 01 «22300€ 01 ~.36379E 02
25 ~+64000E 01 -.51136€ 01 ~.12864E 01 -25156E 02
26 -.53000€ 01 -.92037€ 01 +39037€ 01 ~e42414E -02
27 <39000€ 01 ~.29362E 01 .68362E 01 -.23283€ 03
28 -.28200€ 02 -.80897€ 01 -.20110E 02 <24859E 03
29 «48000€ 01 <94646E O1 . 46646E 01 . 49285€ 02
30 «36000€ 01 -.22950€ 01 +58950E 01 ~.25686E 03
31 ~.68000E 01 -.21290¢ 01 -.46T10€ 01 +21940€ 03
32 «2B000E 01 -.89122€ ol +11712€ 02 -.13142€ 03
3 +28000F 01 «26660€ 01 «33405€ 00 «13546€ 02
34 «20000€ C1 =+66144E 01 «B6144E 01 ~.13024E 03
3s .80000E 01 ~.22324€ 01 «10232€ 02 -.45836€ 03
3 «54000€ Ol +27921€ O1 «26079€ 01 <93404E 02
37 +20000€ 00 -.92340€ 01 «94340€ 01 -.10217€ 03
38 ~.18100E 02 ~.48860E 01 ~<13214€ 02 «27044E 03
29 «25000E 01 -.26550€ 01 .S1550E 01 ~.19416€ 03
«0 -.30000¢ 00 -.30072€ 0L +27072€ 01 ~.90024E 02
.l -.16000€ 01 ~.20995E 01 <49954E 00 ~.23793€ 02
2 -.12200€ 02 -.32493€ 01 ~.89507€ 01 +27547€ 03
o3 «46000€ 01 +30641EF 01 +15359€ Ol +50126€ 02
Y -.22000€ 01 -.34126€ 01 «12126€ 01 ~.35534€ 02
o5 +44000E 01 -.40854E 00 +48085€ 01 -.11770E 04
. -+55000€ O1 -.20230€ 01 -.34TT0E 01 «17187€ 03
o7 -.14100€ 02 ~.10651€ 02 -234489€ 01 +32381E 02
a8 ~+90000E 00 -.3407TE 01 .25077€ 01 =.T3589E 02
49 -.31500€ 02 -.92T70F 01 -.22223€ 02 +23955€ 03
50 -.14T00€ 02 +15166€ 01 -.16217€ 02 -.10693E 04
s1 «13000€ 01 ~.95596E 01 +10860E 02 -.11360€ 03
52 -.31000€ 01 -.18925€ 01 -.1207SE 01 .63808€ 02
53 ~.14400€ 02 .22917E 01 ~.16692E 02 -.T72835€ 03
se -.30900E 02 <.25575E 01 -.28343E 02 +11082E 04
ss ~.43000€ 01 -.80607€ 01 +37607€ 01 ~o46655E 02
56 -.19000€ 01 -+63138E 01 +44138E 01 ~.69907€ 02
57 +11900€ 02 ~.19525E€ 01 .13852E 02 -.T0948E 03
58 .52000€ Ol .62922€ 01 -.10922€ 01 -.17358F 02
59 ~.72000€ 01 .26720€ 01 ~<96720E 01 ~.39126€ 03
60 «61000€ 01 ~422084€ 01 «83084E O1 -.37622€ 03
61 -.10700€ 02 -.49818€ 01 -.57182€ 01 .11478€ 03
62 ~<31400€ 02 ~.34752€ O1 -.27925€ 02 -80354€ 03
63 +81000E 01 -.35416E Ol +11662E 02 ~.32871E 03
res ~.14400E 02 ~.13222€ 02 -.11780€ 01 +89096E 01
6 -.10000€ 01 -.60615¢ 01 +50615E 01 -.83503E 02
.6 ~«12000€ 02 «63551E 01 -.18355E 02 -.28882€ 03
o7 +19000€ 01 -.63605€ 01 .82605E 01 -.12987€ 03
. ~.18400E 02 -.31676€ 01 -.15232€ 02 «48089E 03
9 -.17700€ 02 -.36775€ 01 -.14023€ 02 .38131E 03
70 -.25000€ 01 .23557€ 01 -.48557E 01 ~.20612€ 03
n ~.14000€ 02 -.36397€ O1 -.10360€ 02 +28465€ 03
12 ~.40000€ 02 -.667T0E 01 -+33323€ 02 «49907€ 03
73 -.36000E 01 -.85805€ 01 +49805E 01 ~oS58044€ 02
76 ~.43100€ 02 ~.22366E 01 -.40863E 02 <18270€ 06
75 -.57000€ O1 -+25732E 01 -.31268E 01 +12151€ 03
76 ~.13900€ 02 -+33980E 01 «.10505€ 02 +30943F 03
7 ~«63200E 02 -.93004€ 01 «.$3900€ 02 +STISAE 03
78 -65000E 01 -.50469€ O .11547€ 02 -.22879E 03
19 +39000€ O} -.52207€ 01 «91207E 01 . 17470E 03
80 +48000€ 01 -.49510€ 01 «97510F O1 -.19695€ 03
AVERAGE DEVIATION «90305E-02 AVERAGE PCT DEV  +50859 02 AVE ABS PCT DEV  +55000F 03
MAXINUN DEVIATION .10442€ 03 1 .
MARINUM  PCT DEV «11125€ 05 9
ROOT MEAN SQUARE DEVIATION +18755€ 02

THE MININIZING VALUES OF THE

«T220523€ Ol =.56493%6€-01
~+4008369€-01 «6109719E-01

THE MININAL VALUE OF THE SUM

PARAMETERS ARE

«T712357€-01
=«1789130E~06

OF SQUARES

-+5441096€ 01
~+6695864F 04

+20130T7E 03

+2496398E 03
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PERIODS NOT RELATED TO INDEPENDENCE

INOONESIA-TIN 19564-62
ISRAEL-POTASH 1958-62
MALAYA=-GOLD 1959-62
CHILE~ENERGY 1949-61
MEXICO-ENERGY 1949-61
Pele~GOLD 1953-62

Ixs

COLOMBIA=-QIL 1928-62
BOLIVIA-TIN 1940-62
TURKEY-ENERGY 1953-61
MEXICO~IRON 1933-62

* SYRIA-CEMENT 1953-62

COLOMBIA-GOLD 1949-62
BRAZIL~GOLD 1920-62

PERU-OIL 1939-62
VENEZUELA-OIL 1932-62
VENEZUELA-DIAMONDS 1947-62
TURKEY~MANGANESE 1952-62
CHILE COPPER 1936-62
CHILE-CEMENT 1935-62
INDONESTA-ALUMINUM 1953-62
PERU-CEMENT 1941-62
BOLIVIA-ENERGY 1949-61
INDONESTA-ENERGY 1955-61
MEX1CO-CEMENT 1935-62
MOROCCO-CEMENT 1958-62
COLOMBIA-ENERGY 1949-561
BOLIVIA-SILVER 1944-62
MEXICO=SILVER 1946-62
JORDAN-PHOSPHATE 1952-62

BRAZIL-NITRATES 1957/8-60/1
CHILE=SILVER 1946~62
PERU-SILVER 1946-62
THAJLAND=CEMENT 1947-62
VENEZUELA-ENERGY 1949-61
THATLAND=ENERGY 1949-61
CHILE=IRON 1955-62
LIBERJA~ENERGY 1949-61
BRAZIL-OIL 1942-62
JORDAN~CEMENT 1956~62
VENEZUELA-CEMENT 1935-62
PERU-COPPER 1948-62
BOLIVIA~CEMENT 1957~62
Pole=CEMENT 19%3-62
TURKEY=CEMENT 1943-62
PERU=~IRON 1993-62
LIBERTA=-IRON 195%52-62
BRAZIL~IRON 1948-62
CHILE ~MANGANESE 1952-62
PERU=ENERGY 1949-61
COLOMBIA-CEMENT 1934-62
BRAZIL-ENERGY 1969-61
CHILE~-OIL 195%50-62
BRAZIL=ALUMINUM  1948-62
Pele~NITRATES 1953/4-60/1
BRAZIL~-CEMENT 195%5-62
PERU-GOLD 1955-62
THAJLAND-TIN 1950-62
CHILE-GOLD 1940-52
COLOMBIA-IRON 195%-62
INDIA-MANGANESE 19%3=62
MEX1CO-GOLD 1952-62
TURKEY~COPPER 1938~62
IRAQ-OIL 19642-62
MEXJCO~COPPER 1932-82
CHILE~-POTASH 1955-62
Pele~IRON 1954-62
TURKEY-0OIL 1955-62

I SRAEL -PHOSPHATE 1958-62
BOLIVIA-COPPER 1948-62
TURKEY-TRON 1957-62
MEXICO~OIL 1945-62
CHILE-NITRATES 1945/6-61/2
VENEZUELA~GOLD 1957-62
CHILE=PHOSPHATE 1956-62
BOLIVIA=-OIL 1957-62
INDONESIA-MANGANESE 1956-62
CUBA-SILVER 1945-58
CUBA-ENERGY 1949-59
CUBA-CEMENT 1940-%8

MOROCCO~MANGANESE 1952-62

0-33%% ABSOLUTE DEVIATION

33%-60% ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIATION

OVER /50 % ABSOLUTE DEVIATION

OfT

———aen
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Recent periods not directly related to independence (continued)

Stability of production z,

Average valus: - 1.29

Standard deviation on predictable value: 1.583

Minimal value of the sum of squares:

200.452
Values of the
paraneters

a, = 1567
&y 04000126
.2 0.0021
‘3 - Ot@h
‘u mo%

85 0.00117
‘6 - O'w
a 0.,0055

XSIMEQF
Average values Average values
of the of each factor
independent (firet two
variables columns of this

table combined
ececording to ths
functionsl model)

- - 1.567
x 151 0.002
X, Sk 0.200
'£3 145 - 0.325
X, 99.9 0345
Sc‘5 234, 0.275
X, 95.7 - 0.21h
EI 28.0 0.154

% dependence

. 5he5
0.1
6.9

- 1.2
5e1
95

- Tk

53
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The deviation histogranm on the following page shows an overly
large bar for the absolute range 60 = 150 . This is due o the
large nurber of stability measures which were zero. Any percentage
deviation calenlated on & gero base is nominally = 100 %. Such
values ave teirlated above the otier absolute percemtage deviations
in the 60 « 120 % range and separated from them by & horizontal
line.
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NURRER ¥ OBSERVED ¥ CALCULATED DELTA ¥ PCY DEVIATION
1 +00000€ 00 =«13121€ o1} «13121€ 01 =1.00000€ 02 Za
? «<37000¢ 01 =+13976E 01 =+23024€ 01 «16473€ 03
3 =+80000€ 00 =«14545€ 0L «85446€ 00 ~«58T48E 02
L] =«14000€ 01 =«12333€ 01 =«16652€ 00 «13500€ 02
S ~+20000€ OL =+ 14016E O} =+59843E 00 «42697€ 02
[ +«00000€ 00 ~«10808E 01 «10808E 01 ~1.00000€ 02
14 +«00000€ 00 ~+12380E O1 +12380€ O1 =1.00000€ 02
L} =+28000¢ 01 =+14088E 01 =+13912¢€ 01 «98TA9E 02 -
9 =~+25000€ 01 =«12667€ 01 =«12333E 01 «97360€ 02

10 ~+31000€ 01 =+14105€ 01 =+«16895€ 01 «11977€ 03
11 ~+20000€ 01 =«12965€ 0} =« T0353€ 00 «54265E 02
12 ~+17000€ 01 =« 14574€ 01 “«24255€ 00 «16642€ 02
13 =+ TO000E 00 =+10361€ 01 «33608€ 00 =+32438€ 02
18 =+«39000€ 01 =+ 15876€ 01 =.23124€ 01 «14566E 03
15 =+21000¢ 0} =e 1834358 01 =.04954¢ 00 +%4383¢ 02
1s «00000¢ 00 =.16099¢ o1 «16099€ 01 ~1.00000€ 02
134 =<11000€ 01 =«14332¢ 01 +33313€ 00 =e23246E 02
18 ~«10000€ 01 =«14721€ 01 «AT212E 00 =+32071€ 02
19 +«00000€ 00 =+13331E 01 «13331€ o1 ~1.00000€ 02
20 =+33000€ 01 =« 14656E 01 =« 18344E€ 01 «12516€ 03
21 =+«10000€ 01 ~«13718¢ 0} «37177E 00 -+27101€ 02
22 ~«T0000E 00 =«13009€ 01 +60094€ 00 ~+46193€ 02
23 =«40000€ 01 =+14066E 01 =+25934€ 01 +18438E 03
24 ~.70000€ 00 -«10891¢ 01 +38906E 00 -«35725€ 02
25 «00000€ 00 =«14332¢ 01 «14332¢ 01 =1.00000€ 02
26 =«15000€ 01 =.10841€ 01 =«41589€ 00 «38362E 02
27 ~«16000€ 01 ~«14389€ 01 ~«14107€ 00 «96691E 01
24 «70000€ 00 ~«10461€ 01 «17461E 01 =+16691€ 03
29 =<11000€ 01 =«T3426E 00 =<36374€ 00 «49811E 02
30 =+17000€ 01 ~+13032€ 01 =+39682€ 00 «30450E 02
31 +00000E 00 =+ 14043E 01 «164043€ O1 -1.00000€ 02
32 +«00000E 00 ~«10819¢ 01 «10819€ 01 =1.00000€ 02
3 ] «00000€ 00 -+ 14128€ o1 +«14128€ 01 =1.00000€ 02
3 +«00000€ 00 =«14678€ 01 «148T78E 01 =1.00000E 02
33 =+43000€ 01 =«13032€ 01 =+29968E 01 «22996€ 03
36 -T0000€ 00 =«13949¢€ 01 «20949€ 01 -+15018€ 03
3 +«00000€ 00 ~«13730€ 01 «13730€ 01 =1.00000€ 02
38 ~+14000€ 01 ~«14332€ 01 «33150€-01 ~«23131€ 01
39 +03000€ 00 ~«13099€ 01} «13099€ 01 =1.00000€ 02
40 =~+33000€, 01 =<15943€ 01 =-17057€ o1 «10699€ 03
Al =+80000€ 00 =+14021E 01 «60211€ 00 =.42943E 02
42 +-00000€ 00 ~«14T01E 01 «14701€ 01 =1.00000€ 02
43 =« 14000€ 01 -+13927€ 01 =« 73328€-02 «52653E 00
o +«00000€ 00 ~+13554€ 01 +13554€ 01 =1.00000€ 02
L1} +00000E 00 =«12491€ 01 «12491E 01 «=1.00000€ 02
46 ~«.41000€ 01 =+13954€ 01 =+ 27046E 01 «19382€ 03
.7 . «00000OE 00 =+12382€ 01 «12382¢ 01 =1.00000€ 02
48 «11000€ 01 =«14768€ 01 «25768E 01 =« 1T448E 03
49 «00000E 00 =+1097SE 01 «10975€ 01 =1.00000€ 02
S0 +«00000€ 00 +3TS48E-02 =+ 57548E-02 <1.00000€ 02
51 ~«44000€ 01 =«13730€ 01 =+30270€ 0} «22046E 03
52 =+40000€ 00 =+13909€ 01 «99093E 00 ~eT71242€ 02
53 =«.10000€ 01 =+14173€ 01 «41725¢ 00 “«29441€ 02
56 =+12000€ 01 ~«13175€ 01 «11743€ 00 =+89151E 01
35 ~+23000€ O1 ~«15809E 01 =.71915€ 00 «45491€ 02
56 ~+80000€ 00 ~«13932¢ 01 «59317€ 00 =« 42577 02
57 =« 30000E 01 =«10363€ 01 ~«19637€ 01 +18949€ 03
58 «00000E 00 T8825€ 00 «T78825€E 00 =1.00000€ 02
59 =+23000€ 01 «13904€ 01 «.90957€ 00 «65416€ 02
60 ~« 14000€ 0O} ~<14066E 01 «65T792€-02 ‘=a46TT4E 00
(1} ~«12000€ 01 ~«14354€ 01 «23539E 00 =+16399€ 02
62 =+.40000E 01 ~«13554€ O =+ 26446 01 «19511€ 03
63 «00000€ 00 =«13622€ 01 «13622€ 01 =1.00000€ 02
[13 «12000€ 01 =«13730€ 01 «25730€ 01 =«18740€ 03
65 =«60000€ 01 =«10763€ 01 «.49237€ 01 +457646E 03
66 +«00000€ 00 ~«78825€ 00 «78825€ 00 =1.00000€ 02
(324 -+ 10000€ 01 -«10227€ 01 «22670€-01 ~«22167E 01
8 «.21000€ 01 ~<15943€ 01 =«50574€ 00 «31723€ 02
69 -00000€ 00 =+13666E 01 «13666€E 01 =1.00000€ 02
70 «00000€ 00 =«14083E 01 «14083E 01 <1.00000€ 02
71 ~«44000€ 01 =+13999€ 01 ~+«30001€ 01- «21431€ 03
T2 +00000E 00 ~»11009€ 01 «11009€ 01 =1.00000€ 02
73 =.15000€ 01 -+99012€ 00 =+ 50988€ 00 «S51497E 02
T4 -.17000€ 01 ~«14088E 01 ~+29119€ 00 «20669€ 02
75 -00000E 00 =« l4411E 01 «14411€ 01 -1.00000€ 02
Te «00000€ 00 =+ 16099€ 01 «16099€ 01 =1.00000€ 02
17 =+50000€ 01 =«13753E 01 ««36247€ 01 «26356€ 03
70 ~+46000¢ 01 =.95004€ 00 =«36300€ 01 «38419€ 03
19 +«00000€ 00 =«956T4E 00 «956T4€ 00 =1.00000€ 02
L1 « 60000 00 ~94337€ 00 «15436€ 01 =e16345E 03
AVERAGE DEVIATION ~+S1702€-07 AVERAGE PCT DEV  ~.13525€ 01 AVE ABS PCT DEV +99009¢ 02

WAXIMUN DEVIATION
RAKIRUN PCY OEV

ROOT MEAN SQUARE DEVIATION

-+49237€ 01
+45746E 03
»15829€ 01

THE MININIZING VALUES OF THE PARAMETERS ARE

~+1566386E 01 «1260740€-0)
«1173286€-02 -.2243381€-02

«2100527€E-02
«53521103€-02

THE MININAL VALUE OF TME SUM OF SQUARES

© 65

65

=.223%028€ 00

+200452€ 03

«1446398€ 02



STABILITY OF PRODUCTION , 2,
PERIODS NOT RELATED 70 INDFPFNDENCE

BOLIVIA~COPPER 1948-62
VENEZUELA-OIL 1932-62
Pele-IRON 1954-62
CHILE-POTASH 1955-62
TURKEY~-COPPER 1938-62
MEX1CO-GOLD 1952-62
MEXICO-IRON 1933-62
Pele~NITRATES 1953/4-60/1
BRAZIL-ENERGY 1949-61
PERU-ENERGY 1946-81
LIBERIA-TRON 1952-62
MOROCCO-MANGANESE 1952-62
Pele~CEMENT 1953-62
VENEZUELA-CEMENT 1935-62
JORDAN-CEMENT -1956-62
THATLAND-CEMENT 1947-62

CHILE-PHOSPHATE T1956-62
CHILE COPPER 1936-62
BOLIVIA=TIN 1940-62
CHILE-ENERGY 1949-61
SYRIA-CEMENT 1953-62
COLOMBIA-GOLD 1949-62
BRAZIL-GOLD 1920-62
BRAZIL-TRON 1948-62
PERU~COPPER 1948-62 ,
BRAZIL=OIL 19642-62
JORDAN~PHOSPHATE 19%2-62
PERU=SILVER 1966-62

.

BOLIVIA-OIL 1957-62
PERU~-OIL 1939-62
VENEZUELA-GOLD 1957-62
MEX1CO-0IL 1945-62
TURKEY=IRON 1957-62
ISRAEL-PHOSPHATE 1958-62
TURKEY=-0IL 1955-62
1SRAEL~-POTASH 1958-62
INDIA-MANGANESE 1953-62
COLOMBIA-IRON 1955%-62
MALAYA=-GOLD 1959-62
THATLAND~TIN 195%0-62
TURKEY-ENERGY 1953-51
PERU-GOLD 1955-62
BRAZIL~CEMENT 1955-62 .
INDONESTA-ENERGY 1958-61
MOROCCO-CEMENT 1958-62
MEXICO=-ENERGY 1949-61
COLOMBIA-ENERGY 1949=-61
CHILE-OIL 1950-62
Pele=GOLD 1953-62
TURKEY-CEMENT 1943-62
BOLIVIA-CEMENT 1957-62
THAILAND~ENERGY 1949-61
VENEZUELA-ENERGY 1949-61
BRAZIL-NITRATES 1957/8-60/1
BOLIVIA-SILVER 1944=62
MEX =~SILVER 1946~
LIBERJA-ENERGY 1949-61
CHILE-IRON 1955-62
MEX1CO-COPPER 1932~62
CHILE-CEMENT 1935-62
BOLIVIA-ENERGY 1969-61
PERU~IRON 1953-62
CUBA-ENERGY 19649-5%9

CUBA=CEMENT 1960-58
CUBA-STLVER 1945-58

* INDONES IA~MANGANESE 1956-62
COLOMBIA-OIL 1928-62
CHILE-NITRATES 1945/6-81/2
VENEZUELA-DIAMONDS 1947-82
INDONESTA-TIN 1954=62
TURKEY=MANGANESE 1952~62
1RAQ=01IL 1962-62
INDONESIA-ALUMINUM 1953-62
PERU-CEMENT 1941-62 - .
CHILE-GOLD 1940-62 p"‘
MEXICO~CEMENT 1935-62
BRAZIL-ALUMINUM 1948-62
COLOMBIA-CEMENT 1934-62
CHILE~MANGANESE 1952-62
CHILE=SILVER 1946-62

0-33%% ABSOLUTE DEVIAT 10N

33%-60% ABSOLUTE DEVIATION

60-150% ABSOLUTE DEVIATION

OVER 150 ZABSOLUTE DEVIATION

HET
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Recent periods not directly related to independence (combinued)

Voluse of production z,

Average value: 189.

Standard deviation on predictable value: 392.4

Minimal value of the sum of squares:

Values of the

12,315,400

paraneters

LR S ™ " 4

-

37.7
- 2.89
- 0.00#3

101.6

- 0-&8

0.85

1.06

IS IMEQF

~ 0.5

7.

60.8

- k2.

81.2

% dependence

7+0
« 8.0
- 0.
a7.2
1.2
- 26.1
15.0

5.
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humstn Y ONSERVED Y CALCULATED OELTA ¥ PCT DEVIATION
1 «11000¢ 02 «2T7630E 0) =<26530¢ 03 - Z
2 «72000€ 02 «l16176F 0) =.89763€ 02 ‘:;:2;:: g; ])
3 «93800€ 03 «20145€ 03 «75655€ 03 «37556€ 03
4 «18000¢ 02 «22499€ 03 =+20699E€ 03 -«92000€ 02
s +«80000F 02 +21391€ 0) =«13591¢ 0) ~e62947€ 02
[ +37000€ 02 «69937€ 02 “«32937€ 02 ~«4T095€ 02
T «31000€ 01 «22702¢ 03 ~«22392€ 03 =+ 98634 02
[ ] +93000€ 02 +«16684€ 03 -« TIBGSGE 02 ~«%4259E 02
* 1.00000€-01 =+)TO00SE 02 «3T105€ 02 ~«10027€ 03
10 «18700€ 04 «28806E 03 «15819€ 04 +54917€¢ 03
11 «17000€ 01 «26919€ 03 ~+26749€ 03 ~+99308€ 02
12 «38000F 01 +24131€ 03 ~«23751€ 03 ~<98425€ 02
13 « 23000 02 +49614€ 02 =.26514F 02 “«49611€ 02
16 «30300€ 03 «22831E 03 «T6688E 02 «33589€ 02
13 «14000€ 03 «20145€ 03 ~+61447E 02 «+30503€
16 «12000€ 01 «23847€ 03 =«23T27¢ 03 =e99497€ g;
1?7 «24000€ 02 «21812E 03 ~«19412¢ 03 -~ B88997€ 02
18 «37900€ 03 «20469€ 03 «17631€ 03 +83160E 02
19 «27000€ 02 «96085€ 02 «.69085€ 02 =« T1900€ 02
20 «88000E 02 +20653E 03 =.11853¢ 03 =«57391€ 02
28 «55000€ 02 «10754E 02 «84246E 02 «41145€ 03
22 «910008 02 «27122€ 03 -+18022€ 03 = 66448 02
23 «40000€ 02 +16583E 03 -«12583E 03 =« T5879€ 02
26 +38000F 02 «18814€ 03 =«15214€ 03 ~+80865€ 02
25 «10400€ 03 «21812€ 03 -«11412€ 03 -+52320€ 02
26 «11400€ 03 «6899SE 02 «45005E 02 «65229€ 02
27 «T79000€ 01 «20348E 03 =+19558E 03 ~«96118E 02
28 «36000€ 02 «51721€ 02 ~«15721€ 02 =+30395€ 02
29 «16000€ 02 +18258E 03 ~.16658E 03 -«91237€ 02
30 «51000€ 02 «2T224E€ 03 =.22124E 03 ~+81266E 02
3 +56000€ 01 «16481E 03 =+15921E 03 ~<96602€ 02
32 +«16000€ D2 «6T9T79E 02 =.51979¢ 02 =« T6463E 02
3 «61000€ 02 «28908E 03 ~.22808E 03 -« T8898E 02
3 «18000€ 02 «21180E 03 ~+19380€ 03 ~«91501€ 02
33 «25000€ 02 «27224E 03 =«24T724E 03 ~+90817E 02
36 «10600E 03 «28095€ 03 =+ 17495 03 «e622T1E 02
37 «28000E 02 «34499€ 03 «+31699€ 03 ~«91884E 02
38 «98000€ 01 «21812€ 03 «.20832€ 03 ~+95507€ 02
39 «13200€ 03 «27528E 03 =« 14326€ 03 ~+52050€ 02
40 «14000€ 01 «23136E€ 03 =+22996E 03 =+99395¢€ 02
41 +«16000€ 02 «16380€ 03 ~+14780€ 03 ~«90232€ 02
.2 «25000€ 02 +20856E 03 -«.18356€ 03 -+.88013E 02
43 «16000E 02 «27993€ 03 «+26393€E 03 ~e94284€ 02
“ «18000€ 02 «10625€ 03 ~.88247E 02 -+83058€ 02
45 «62800E 03 «23210€ 03 «39590€ 03 «17057€ 03
4“6 «52000€ 02 «1607S€E 03 -.10875€ 03 -« 6T651E 02
o7 «26000€ 01 «12304E 03 ~+12044E 03 ~«9T7887E 02
o8 «23000€ 02 «21161E 03 ~.18861€ 03 «+89131E 02
49 «93000€ 01 «T75092E 02 -+ 65792E 02 ~«87615€ 02
50 «10100E 04 «84609€ 03 «16391E 03 «19373€ 02
51 «16200€ 03 +34499E 03 ~.18299E 03 =«53042E 02
52 «43000€ 02 «15871E 03 “~e11571€ 03 =+T2907€ 02
53 «88000E 02 «29111E 03 ~+20311€ 03 =.697T1IE 02
5¢ «4T000€ 02 «88972€ 02 -.41972¢ 02 ~.47175€ 02
55 «19600E 04 «22526€ 03 «1T347E 04 «TT009E 03
56 «16600E 06 «15973€ 03 «15003€ 04 «93925€ 03
57 . «31500€ 03 «28122€ 03 «33776€ 02 +12010€ 02
58 +«80000E 02 «15125€ 03 ~+T1250€ 02 ~«4T107E 02
59 «28000€ 03 «27892E 03 +10850€ 01 “  «38900€ 00
60 «16000¢ 02 «16583€ 03 =.14983E 03 ~.90351€ 02
[} «2T7000€ 02 «21914E 03 ~a19214€ 03 ~+87679E 02
62 «44000€ 02 «10625€ 03 -+ 6224T€E 02 =.58587€ 02
63 «37000€ 01 «10930€ 03 =+ 10560€ 03 ~+96615€ 02
[ 2] «15200€ 04 *34499€ 03 «11750E 04 «34060€ 03
65 «61000€ 02 +67905€ 02 =+69049E 01 ~.10168€ 02
66 «354000€ 02 «15125€ 03 =+97250E 02 =+ 6429TE 02
[14 «69500€ 03 «43517€ 02 «65148E 03 «14971€ 04
68 «68000€ 02 »23136€ 03 =+16336E 03 «~+T0609€ 02
9 «15000€ 02 «11133€ 03 =+96328E 02 ~+86526€ 02
70 «15100€ 03 «28704E 03 ~+13604E 03 =+47393€ 02
n «65000€ 03 «16278E€ 03 «48722E 03 «29931E€ 03
T2 «68000€ 02 «T9083€ 02 ~+11083¢ 02 ~+14014E 02
73 +«85000€ 02 «28791E 02 «56209E 02 «19523€ 03
T «51000E 01 «16684€ 03 ~.16174€ 03 ~+96943€ 02
it ] «38000E 02 «19535€ 03 ~«15735€ 03 ~+80548E 02
76 +«43000€ 01 «23847€ 03 ~+23417€ 03 =+90197E 02
” «33000€ 02 «34600F 03 ~«31300€ 03 ~+90463E 02
78 «76000€ 01 -«26219€ 02 «33819€ 02 ~+12899€ 03
79 «12000€ 02 ~«23171E 02 «35171€ 02 - 15179€ 03
80 «13000€ 02 -+28252E 02 «41252€ 02 «+14602E 03

oo .

AVERAGE DEVIATION -+93313E-01 AVERAGE PCY DEV «94333€ 0L AVE ABS PCT OEV «13467€ 0
MAXIMUN DEVIATION «1TIATE 06 5S
RAKImUR PCT DEV +149T71E 04 o7
ROOT MEAN SQUARE DEVIATION «39236€ 03

THE NINIMIZING VALUES OF THE PARAMETERS ARE
“.4T790057E-02

«3779651€ 02 ~.2083092¢ 01
~«8083304E 00 .8312098€ 00

«1063352€

THME MINIMAL VALUE OF THE SUM OF SQUARES

(1}

+1016133€ 03

«123134F 08

«00TBBT4E 04



VOLUME OF PRODUCTION , 2,
PERIODS NOT RELATED TO INDEPENDENCE

MEXICO~OIL 1945-62 ,

TURKEY-MANGANESE 1982-62

[ SRAEL~-POTASH 1958-82

TURKEY-COPPER 1938-62

INDONES TA~ALUMINUM 1953-62

BRAZIL~-CEMENT 195%5-62
VENEZUELA-GOLD 1957-62 Pele=GOLD 1953-62
VENEZUELA-DIAMONDS 1947-62 PERU-IRON 1953-62
MEXICO~COPPER 1932-862 BOLIVIA=SILVER 1944-82
IRAQ-OIL 19642-62 VENEZUELA-CEMENT 1935-62
INDIA-MANGANE SE 1953=-62 CHILE-IRON 1955-62
COLOMBIA-CEMENT 1934-62 VENEZULLA-ENERGY 1949-61
PERU~COPPER 1948-62 CHILE~-SILYER 1946-62_

0-35%% ABSOLUTE DEVIATION 33%-60% ABSOLUTE DEVIATION

CUBA=CEMENT 19640-58
CUBA~SILVER 1945«58
INDONES I A-MANGANESE 1956~62
BOLIVIA-OIL 1937-62
PERU-OIL 1939-62
CHILE~PHOSPHATE 195662

" TURKEY=IRON 1957-82

BOL1VIA-COPPER 1948-62
1SRAEL=PHOSPHATE 1988-62
TURKEY-0IL 1955-62
Pele=IRON 1954=62
CHILE=POTASH 1958-62
MEX1CO-GOLD 1982-62
CHILE-CEMENT 1935-62
COLOMBIA-IRON 1955-62
PERU-CEMENT 1941-62
MALAYA=GOLD 1959-62
CHILE-GOLD 1940-62
TURKEY-ENERGY 1983-61
MEX1CO-IRON 1933-62
PERU~GOLD 195562

CHILE -ENERGY 1949~61
BOLIVIA~ENERGY 1949-61
Pale=NITRATES 1953746071
INDONES 1A~ENERGY 1955-61
MEX {CO-CEMENT 1935%-82
BRAZIL=ALUMINUM 1948-62
MOROCCO-CEMENT 1958-62
MEXICO=-ENERGY 1949-61
COLOMBIA-ENERGY 1949-61
CHILE~OIL 1950=62
BRAZIL=-ENERGY 1949-61
SYRIA=CEMENT 1953-62
PERU~ENERGY 1949-61
COLOMBIA-GOLD 1949-62
BRAZIL=GOLD 1920-62
CHILE~MANGANESE 1952~62
BRAZIL=IRON 1948-62
TURKEY=CEMENT 1943-62
MOROCCO-~MANGANESE 1952-62
Pola=CEMENT 1953~62
BOLIVIA=CEMENT 1957-62
JORDAN-CEMENT 1956-62
BRAZIL=-OIL 1942-62
LIBERIA=-ENERGY 1949-81
THAJLAND=ENERGY 1949-61
JORDAN=PHOSPHATE 1952-62
THAILAND-CEMENT 1947-62

_BRAZIL=-NITRATES 1957/8-60/1

CUBA-ENERGY 1964959
COLOMBIA-OIL 1928-62
CHILE-NITRATES 1945/6-61/2
VENEZUELA-OIL 1932-62
INDONESTA-TIN 19%54-62
CHILE COPPER 1936-62
BOLIVIA-TIN 1940-62
THAJLAND-TIN 1950-62
LIBERIA~IRON 1952-62
MEXICO-SILVER 1946-62
PERU-SILVER 1946-62

60-150% ABSOLUTE DEVIATION

OVER 150 % ABSOLUTE DEVIATION

LeT
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3.

k2.

143,

138

a. References used in constructing the funetional
models and for the computer progreams

Baer, Robert M.; Subroutine Gauss - Nonlinear Regression
Subroutine, Berkeley, California, 1963.
(SHARE distribution No. 1531)

Y.; BRigenvalues snd Vectors, NY EVV 1, 1958,
SHARE distridution No. 459)

Barker, T., Scott, I., and Doyle, Jumes J,; Diput Qutput
Compatibility IIT Progrem - 32K and 24K Versions,
I.n.u.mmnm.m
(8HARE distribution nos. 1087 and 1142)

Berg, Karl J.; 70k Matwrix Inversion UA I 1, United Aireraft

(SHARE M M. 58)

Booth, G.W. and Peterson, T.I.; Forecasting by Generalized
Regression Methods, Non-linear Estimation
(mmm) I.B.M. 704 Progrem WL NLI,
mmwmi%o
(SHARE distribution nos. 687 and 845)

Cope, B.H. and Chang, L.Y.; Decimal Output Progren Under
Bwiteh Conmtrol, I.B.M. 704 program NY OUT 1, 1956.
(SHARE distribution mo. 206)

Feller, Willimu; An Introduction to Probebility Theory and
its Applications, Volume 1, Second Biition,
Junes Wiley & Soms, New York, 1957.

Gurka, B.fl.; BSchenectady Input Program, I.B.M. 704k Program
G8 IR, 1957,
(SHARR distribution no. 20%)

Bd, A.; Statistical Tebles and Formula, John Wiley & Soms,

New York, 1952.
I8 7090/709% Programming Systems, FORTRAN IX itions,
IBM Systems Referemce Library Form » 1963.

Miller, Robert L. and Kahn, James Steven; Statistical
Analysis in the Geological Sciences, Jumes Wiley & Sons,
New York, 1962.



5.

146,

k7.

139

Hiell, Areadio M.} mm;tim of & T09% FAP Version
of ml .y M1 T m’.ﬂ Center
Memorandun CC-1The3, Cambridge, Massachusetts, 1963.

Gsztyn, J.%; ¥ BC SIMQ « simultansous eguation
subroutine, Computer Center distribution,
University of Californis, Berkeley

Peterson, T.I.; Kinetics and Mechanism of saphthalene
oxidation by nonelinesr estimation,
Chenieal BEogineering Seilence, Vol. 17, PP. 203-219,
Pergamon Press, lomdon, 1962.

Peterson, T.1.; Reaction Kinetics Qptimization Using
Nonlinear Estimation. Raper presented &t the
Joint Meeting of the Instituto Mexicano de ingenieros
Quimiccs and the A.I.Ch.B., Mexico City, Chemical
Engineering Progress Symposium Series (no date).
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NOTATION USED FOR THE MORE IMPORTANT QUANTITIES USED IN THIS ANAYSIS

Y
Y(F)

Y(G)
Z(A)
Z(B)
X(1)
X(2)
X(3)
Xt4)
X(5)

X(6)

X(7)

X(8)

A(0)
All)
X(2)
A(3)
Al4)

AlS)

AL6)
ALT)
ALT)
AL9)

UNCORRECTED GROWTH INDEX . . ..
GROWTH INDEX CORRECTED FOR' PRODUCTION IN OTHER UNDERDEVELOPED

COUNTRIES | N
GROWTH INDEX CORRECTED FOR WORLD PRODUCTION o
STABILITY VARIABLE

VOLUME OF PRODUCTION VARIABLE (SAME AS XKB){

TRANSPORT VARIABLE

LITERACY AND NEWSPAPER CIRCULATION VARIABLE
GEOLOGICAL :SURVEY VARIABLE

INFANT MORTALITY VARIABLE

GNP/CAPITA VARIABLE = .

FOREIGN AID AND LONG-TERM INVESTMENT VARIABLE

'ST1ZE OF POPULATION VARIABLE

'VOLUME 'OF PRODUCTION VARIABLE ( SAME AS.Z(B))
.. GENERAL PARAMETER
“"TRANSPORT PARAMETER

LITERACY AND NEWSPAPER CIRCULATION PARAMETER

GEOLOGICAL SURVEY PARAMETER
‘INFANT MORTALITY PARAMETER

GNP/CAPITA PARAMETER

FOREIGN AID AND LONG~TERM INVESTMENT PARAMETER
VOLUME OF PRODUCTIONsy MAIN PARAMETER

VOLUME OF PRODUCTIONs SECONDARY PARAMETER

SIZE OF POPULATION PARAMETER



Ghena - Bauxite
1950-1962 long Tons
1942-1949 Metric Tons Exported
1962 280,000
6 193,000
60 224,000
59 1k8,000 1957~62 doubling time 8.5 years
58 207,120
57 185,403
56 138,000
;Z 116,285
135 o8
23 ')
52 368
5 1308
wzg 115,000
145,013 1942456 doubling time 23 years
48 131,000
kT 96,
L6 11k, 2k6
bs 146,330
43 iﬁ;"%
k2 48,005
15kl 0
Jamaica - Bauxite
long Tons - Dried Bauxite Equivalent
1962 7,400,000
a 6,663,000
gg 5,Th5,000
58 5,722, 000 1954-62 doubling time 3.5 years
3 R 5t
% e:g;g:sus
, 03k, 000

i
s
é



[
g%ﬁ%ﬁ%@S££££$$55$3ﬂww%3333%3ﬂ§

F&&S 55%3%3%‘"&'\3% 8&%

194T«62 doubling time 11 years

1933«43 doubling time 2 years

194862 doubling time 3 years



1943 2k,160
i 55
40 lghsh
39 9,121
38 15,005
37 15,393
: i
3h 18
2 W53
3 4,367
30 2,55k
29 9,189
o E
26 5,036
25 10,232
24 23,600
23 6,652
22 4,998
21 6,759
20 L, 401
19 1,709

1,385

1915 T62

Malsaya « Bauxite

1942 « Long Tons

.196_2 3"—5:000 appx
& 4,000
¢ =
% 262, 354
26 it
552 222,

165,621
o3 152,170
52 a1,

1951

Guinea - Bauxite

Long Tons

1962 1,340,000
6l 1,739

191843 doubling time 12,5 years

1952-62 doubling time 5.5 years



1959 5,000
2 B
3
56 2 100
;z »389
53 320,399
s
52 W:ggg
51 0
1950 )
Surinam - Bauxite
1951 - Long Tons
1962 3,200,000
6 3,351,000
60 3,400,000
gg 3;%:8"8
S 330k 500
1920,
% Donses
‘ 5013,
3 Daena
53 3,222,630
52 3,172,854
51 2:557;'2?7‘
2,080, 65"
Eg 2,125,634
47 g’%’”ﬁ
2199,
>
5 3,990
Iy 625,80k
43 1,665,147
k2 1,227,512
L J.,J.ﬁ,?
ko 615,434
39 ,619
k2] »213
37 392,447
36 239,845
;B
103,338
33 llgg:m
32 513
3 173,154
s
26 213,869
27 184,203
26 44,230
gﬁ 365217
23
22

148

1954=59 halving time 7 years

1952+54 doubling time 0.7 year

-  1922<50 - Metrie Tons

1952;6& level

192251 doubling time 4 years



1942 - Long Tons

1962 382,000
61 113,000
60 389,000
59 318,137
58 338,473
57 237,653
56 298,510
55 259,511
sh 170,503
53 147,190
52 338,325
S 632,172
50 522,754
L9 667,428
L8 130,986

1953«62 doubling time 6.5 years

1949<52 halving time 2 years
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Albgnia - Cement
Thousands of Metric Tons

1962 120
61 120
60 73 1951-62 doubling time 3.5 years
59 74
58 78
57 70
56 65
55 ks
Sk 15
53 13
52 19

51 18



Bulgaria - Cement

Thousands of Metric Tons

1962 1893
61 17k
&0 ' 1586
59 133
58 937
57 £80
56 859
55 812
5k 780
53 701
52 672
5 627
50 602
L9 Nedo
L8 378
L7 NJA.
Ll 126

1950=62 doubling time 7.5 years



Rumania - Cement
Thousand Metric Toms

1925 3489
305L 195062 doubling time 6.5 years

EESURUBNRTRG Y
g



Syria - Cement
Thousands of Metric Tons
1962 599

61 540

60 489 1953«62 doubling time 6 years

59 Lk7

58 108

57 35

56 326

55 264

Sh 2Ly

53 224

52 151



BEERE N R R EERS FEESESS VNI RIBY S‘ﬁ‘g‘

1,

g

836 888

Avg. = 82

1951-62 doubling time b years

1933~39 doubling time 5 years



Mogambique - Cement
Thousands of Metric Tons

UERRNBYEERCEGESERSY

185
212
222
a3
180
167
151
137
102
87
83.2
77oh
5043
3kL.8

37.2

35.9
26.3
19.9
279
30.6
2h.9
273
28.0
27.6
2.3
15.0
1.8
11.2
-11,.9
20,7

152

1947-60 doubling time S years



Jordan Cement
Thousand Metric Toms
1962 235
61 223
60 165 1956«62 doubling time l years
59 110 .
58 11
S7 107
56 79
53 N.Ao) average of 75

sk Neds)



Brazil - Cement

Thousand Metric Tons

1962 5072
61 L709
60 LLk7
59 3841
58 3790
ST 3393
56 3275
55 2771
sh 1683
53 1655
52 1545

1955-62 doubling time 7.5 years



CUERRRBBEERCERESEE BN

1952«62 doubling time 8 years

1943«51 doubling time L.5 years

193L«h2 doubling time 22.5 years



CEGESER SR

1961-62 halving time 1.l years

1950-60 doubling time 7 years



Israel - Cement
Thousand Metric Tons
1962 95k
61 846
60 806 1949-61 doubling time 8.5 years
59 781
58 712
57 718
56 613
55 66l
sh 566
53 L65
52 Llé
51 L39
50 380
L9 2l
L8 160
L7 ggg 19349 doubling time 1l years
151
159
176
a7
115

UERBRRBBEERTERR
&



Nigeria « Cement
Thousands of 376 1b. bbls.
1962 2,810

60 209

59 721

58 663
1957 o

Jamaica « Cement

Thousands of 376 1b. bbls,

1,170
1,266
1,243

195862 doubling time 2 years

1952-62 doubling time 7 years
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1950+62 doubling time 3.5 years



VRN EER G ERESES SURY NGBy

1L,093
18,731
18,227
15,957
13,822
6,629
L, 388
19,238
1k, 359
67,Th2
12,201 (uporh;
1h,%33 (exports

18,000

12,73k (exports)
8,631 (txporta;
6,289 (exports

1948+62 doubling time k.S years



India - Cement

E
2
S g
g

W

1948462 doubling time 6 years

AR

2,
2,117 1933-k2 doubling time 4.5 years

g&%‘&ﬂ'&% SERSFEEIEEVRRNU B AR &B‘g
?
¢

\ 0 . % aceount for
0&&!1::?1H~ 1947 cement production in

Malaya - Cement
Thousands of 376 1b. bbls.

1962 1,880
& 1
e

1, 195362 doubling time 3 years

- BEEBBRL
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;
:

Thousands of 376 1b. bbls,
1962 955
61 921
60 ok 195662 level
59 909
50 973
2 &
0 1953-56 doubling time 1.5
4 276 yeers
93 170
1952 -0
G‘nao(ha.)--m‘

8
3
g
L
§

678 196162 doubling time 2 years

2,721 1957-61 halving time 2 years

193456 doubling time & years

s dgovspeeBEsass

g‘&'ﬁﬁ@‘é’ RS EER S ESESEE SRR IR 8&?‘ E
o
of 328
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French West Africa (Senegal) - Cement
Thousands of 376 1b. bbls.

3

k1
9% 1,067 195862 doubling time 4O years
60 985
59 1,020
58 8Tk
A
gz Ig"} 1948458 time 4.5
53 352
52 469
5 =
i 2%
1948 65 (U.N, data for Senegal)

3,401 1958462 doubling time 6.5 years

2, 1956;-58 halving time L years

1,550 1945+55 doubling time & years

1962
61 1, '
g a,gg 1958«62 halving time 3 years



&%Fﬁ&ﬁ&ﬁ&%‘é‘ﬂ%&%&ﬂg

Mexico ~ Cement

ek

ot
RN RS S E RS EE RS EE R YN BRI ©

19,610
15,584
14,887
15,010
13,351
11,815
10,261

9, TTh

9,757
9,469
8,959
T,200
4,850
4,150

b nea

f
3,750
3,400
3,450

1940+58 doubling time 7 years

193562 doubling time T yeavs



1962 293
61 263
60 223
59 170 195762 doubling time k.5 years
58 170
5T 151
2 193
53 199
52 217
51 229 1940=5T level
50 223
ko 239
58 228
g 226
L6 168
k5 158
Ly 158
43 132
bz 132
41 140
50 143
39 Ne&e
38 105 '
gz gg 193540 doubling time 2 years
3 39
193E Nefw
Chile « Cement
Thousends of 376 lb. bbls.
1962 6,710
61 5,101
60 11:,855
5 2902
4] 7257
57 I*:ECD
56 4,521
55 4,725
54 4,544
53 k, k63
52 %, T96
51 %,093
zﬁg 2,900 1935+62 doubling time 12.5 yeavs
3:;150
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BREEURREE S ERSES
o
3

E%

= Cement

10,000

8,895
8,590

S 1934<62 doubling time 6 years

Beu e 5 5SS KT ESE RN R R B SRR
0
8
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167

194162 doubling time 10 years

1932-h1 doubling time 3 years

1935-62 doubling time b years



1948 1,260
ks 680
bk 700
Lz 650
12 710
B 670
.
- 5
36 215
1935 128
Iran « Cement :

Thousands of 376 1b, bbls,
k, 360
T B
5

5”? giﬁ 1952462 doubling time 2.5 years
o 1,835
1,

2
53 381
1952 KR
= Cement

Thousands of 376 1b. bbls.

n,?g 195362 doubling time 4.5 years

i, 1950-53 level

330
160 (JunsDee, only)
Nelle

EE AT EEINT LU S BY PR
£
8



e
¢

Nells

evd
arre
o

1929«39 doubling time T.5 years

E ggﬁﬁ&%&%ﬁﬁ%gﬁﬁg
EFEI58EIE

| B

2
3
B

bbls,

Py o
$238

2,674

pp®
3¢9

194T«62 doubling time 3 years

prpe
8&

Year ended Mar. 31

1934<40 doubling time 4.5 years

g%&%&%ﬁ%&Sﬁﬁﬁiﬁﬁﬁﬁﬁﬁﬁﬁﬁﬂ%&ﬁﬂ%Eﬁg

28RS EEBTRIR B EEET



170
« Cement

Turkey
Thousands of 376 1b. bbls.
1962 13,500
a 11,891
£ o
;i
»
T
§j z:s:.u
- 3,981
23 2,832 )
52 2,601 194362 doubling time 5 years
51 3’53"55
7
% 2,160
2,000
k7 2,040
46 1,880
tz 1,680
1,650
43 890
k2 1,220
4 1,580
%0 1,560
g 1,650
1,560
1,250
g laﬁ 1934e39 doubling time 4.5 yeers
3 4
1931 5£
Nefle
H. Ehodesia - Copper
leng Tons of Metal content in Copper ore - Ambt est. as recoversble
1962 566,000
€1 576,000
60 567,250
39 53“.@
58 @: :
57 2951
56 397,736
29 352,956
54 391,70k
53 366,795
g ﬁ.m
)
50 292,783



:::u-&mnmtmu.savm-

192&3& doubling time 1.2 yesys

: time 24 years
1948-62 doubling
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4
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ir2

1913~31 doubling time 2,5 years

1950-60 doubling time 12,5 years

194ke50 doubling time 1.5 years
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1938 0
1937 0
Congo (Lea) = Copper
L.T. of Cu product from smelter
1962 269,000
61

6,016 mmmtml_sm

AR EC SRR PR RN ABEER B ER LR EERS FH &S ESBVRUFR ARS8
8
R

3»055 191330 doubling time 3.5 years



a7k

1915 13,81k
1k 10,172
1913 5,324
Morocco = Copper
L.T. Cu metal content in Cu Ore
1962 2,430
&l 1,680
é0 1,500
59 1,200
58 1,036 )
57 620 1957=62 doubling time 3 years
56 T2k
55 135
54 750
53 1,129
52 T97
51 28
50 20
ko 354
43 433
L7 50
26 60
2
£ =
L2 256
b1 133
40 20
39 3%
1938 ¢
Cuba - Copper
1962 4,750
61 4,950
60 11,650
12,493 195462 halving time 3.5 years
57 13,666
56 14,327
gﬁ 17,517
15,574
53 15,184
52 17,059
20,873
50 20,235
49 17,000
18 15,000
&7 11,04k



s

Bulgaria - Copper
Long Tans of Copper Metal
1962 16,300
61 12,500
60 10,700 1955-62 doubling time L years
59 9,800
58 7,700
57 79100
56 5200



, 176
Mexico - Copper
L.T. est. recoversble Cu content in Cu Ore

1932-62 level

s

RS E e R RL e E SRS ES KT 5SS Y UNT BV A BY 8‘-&%‘
=)
-

1948-62 halving time 9.5 years

MR PES
3
[

73
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-

SB8EE8288

& £ L g o o

o

)

n

1936=62 doubling time 29.5 years
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100,879 1ﬁ$ﬂdﬂuhsauidyun

Beupupynenl
%

Peru »
L.T. Copper content in Cu ore

163,000 Mis
lw,gg 1948.62 doubling time 4 years

:ﬁasﬁwawaaﬁ&saﬂg
S5
g

3

Philippines « Copper
L.T. o content In Cu Ore

26,537 19662 doubling time 3.5 years

'ul

TR R SRR R A AR BN
5
&
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Seeseosss
o
8
§

Turkey « Copper
L.T. Cu metal smelted

&.g 1938462 doubling time 10,5 years

|

3,131,605 195762 doubling time 80 years

N'&ﬁ%@&g’ g? g‘&%ﬁﬁﬁﬁﬁ&'ﬁﬁﬁ%‘éﬂ‘ﬂ&%ﬂﬂ‘&%&ﬂ%
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33%&%&&3&%8&%

, 450
1,165 ,857 exported
1,317,795 exported

g

1947«47 doubling time 5 years

(inglndes accumilated stocks of bert and
diaménd sand)

1922428 doubling time 1,0 years



1949 4ok,119
¥ 165,
b Gos5h
o
I 8 IB:
S 0 -
41 Bhg,zif
40 885,
3 =
g U
s
;o
2 "748
1931 0
British Guisne - Dismonds
Metrie carste
1062 100,000
61 113,000
60 101,000
59 62,328
58 33,001
57 29,037
1956 29,816
Angola « Dismonds
Metrie carats
1962 1,081,000
o e
59 1,015,688
58 1,001,236
5T 86k, 372
oS
5h 721,606
53 729,376
52 729,376
51 73%%';
50 536,
49 769,961
48 795,509
ﬁz 799,210

1937-55 halving time 18.5 years

1932-37 doubling time 0.7 years

195862 doubling time 2 years

lgss;semmgtmmm

1940-56 level
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1919-40 doubling time 5 years

1949«62 doubling time 13 years
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1919;32 doubling time 4.5 years

1961-62 halving time 0.7 years

1936-61 doubling time 3.5 years



Metyric Carats

1962 177,000
6 191000
o o
P e
56 93:'33
5 102,147
96,983
% i Lo
5 ggims
.
V-
s 12,762
22,037
43 22,816
42 34,048
Py 2, k16
5o 2525
9 7,969
38 13,599

k14 0

194762 doubling time 8.5 years



i85

ENFRGY CONSUMPTION UNITS DEFINED IN TEXT

Jamaica -~ Energy

1961 0499
60 0.85
59 0.85
58 0.63
57 0.68
56 0.6l
55 0455
sk 0.LkS
53 04345
52 0427
51 0.234
50 0.177
L9 0.24
37 0.09L

0,057

19L9=61 doubling time 6 years



Mexico - Energy

3k.63
31.90
30.28
28.03
25.78
2h,08
20,00
18.55
18.33
18474
16.60
15439
14.97

8418
be77

1949-61 doubling period 10 years



Trinidad - Epergy
1961 2.06
5 12
52 15L49-61 do .
e aufe b ubling time 11.5 years
57 1.18
56 0.5L
55 1.30
Sh 1.11
53 1.06
52 0.95
51 0,916
50 0.9
L9 0.9

37 0.173



Venezuela - Energy

20,98
19.2L
17.85
17.31
15,90
1.2
12.28
9427
Tel2
6472
6.30
3.89
3.01

1.0k

19L9«61 doubling time L years



Bolivia « Energy

04,51
0450
0450
0.hL7
0.52
0455
047
0450
0.36
0.329

04357
0.315

0013k
0.098

1949«61 doubling time 1k.5 years



Bragil - lnergy

1961 28.2%
60 2L.47
59 21.24
S8 20,68
57 18,57
56 18,66
5% 16,92
5k 19.72
53 17.53
52 16.46
1§ 1h.67
50 11,52
L9 10405
37 €02
29 k.27

1945«61 doubling time 8,5 years



British Guiana -~ Energy

033
0.32
0227
.22
0.26
C.27
0425
0.231
Qo221
0,170
Oulh%
00135
0eil3

04030
0.025

1949«61 doubling time 7.5 years



Chile = Smergy

1961 6,85
60 6.19
59 6,22
58 5.81
57 575
56 590
55 533
Sh 5.86
53 5.53
52 S.31
S 5409
50 k.h2
Lo La3s
37 3.205
29 3.085

194961 doubling time 18 years
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Colombia - Energy

1961 7493
go 6165 61 years
9 * 1945 doub! time 10
58 6.1k Hae
57 6.15
56 Selid
55 5e26
Sk L.81
53 Lol
52 3.84
51 3439
50 3.04
L9 2.84
7 1.18L

29 0.0597



A9k

Pexu « Energy

1961 3.96
50 3.86
gg g.gg 15L9+61 doubling time 9 years
57 2.95
56 2.71
55 2458
5k 3.00
53 2.70
52 264
s 2.7
50 1.52
L9 1.59
37 0345

29 0,355



Iran -~ Energy
1961 7.21
60 6495
59 6454 1955-61 doubling time 6 years
58 Se76
57 5«43
56 3,33

55 3.70



Israel - Inergy

3.03
2.67
2431
2,25
2.09
1.93
1.
1.6k
1.506
1.1k91
1.2k
1.006
0.671

1945~61 doubling time S.5 years



Turkey - Energy

1961 6457
60 6.82
59 6.48 195361 doubling time 20 years
58 6.90
57 6455
56 5.73
S5 S.ll
Sk Se.llil
gg 5.322
g% Inconsistancy in U.N. data at 1952
L9
37 1.57

29 1.247 Questionable



Egypt - Energy
1961 7.90
60 7429
59 6.08
58 5«94
57 6,02
5.37

5.60

1955«61 doubling time 1l years



Burma = Energy
1961 1,08
60 1,18
59 1.09
58 0.91
57 0.83
56 0e76
55 0.66
Sh 04608
53 0.558
52 0.L69
B o
a3‘ 2
L9 0.270
37 0.782

1949+61 doubling time 5.5 years
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Malaya (including Singapore) = Energy

1961 2.93
60 2.65
59 2,57 1549+51 doubling time 1l years
58 2469
57 2.15
56 2.33
55 2,62
sk 2.307
53 2.381
52 2.57h
51 2.299
50 1,751
) 1,66k
37 1.775

29 1.h72



India - Energy

1961 66,16
60 60,70
59 55.83
58 53.18
57 h9.96
56 L6470
55 L3.87
54 bl.lh
53 l1.118
52 39.9L7
51 37.275
50 36.151
ks 36311
37 26,960
29 25.349

1949«61 doubling time 1k years

includes Pakistan
includes Pakistan and Burma



Indonesie - Energy

13.47
12.13
12.12
10.93
10.63

9ekb

202

1955~-61 doubling time 12 years



Island of New Guinea - Energy

1561
60
59
58
57
56
55

0u16
0,16
Colly
Colly
Qelly
0.12
c.11

203

195561 doubling time 11 years



Philippines - Energy

e
3.

3 -gi
g:za
3.1
2.76
2.59
2-8;2
2.
1.9L4
2,0lL
1,700

0.832

194961 doubling time 8,5 years



Thailand -« Ener

1961 1.82
60 1.61
59 1148
58 1.3%
57 1.30
56 1.1k
85 1,03
sh N.A.
53 02716
52 04533
51 Oulli5
g0 04369
ks 0e25kL
37 0,188

0.177

151561 doubling time L years



Algeria - Dnergy

2.86
3.03
2463
2415
2432
2.10
2.1h
1.838
1.61’,7
1.624
1,583
1.412
1.196

1.012
1,156

19L45~51 Aoubling time 10,5 vears



Angola - Energy

035
Os hO
0,30
0e27
0426
0.21
0.18
04151
04125
04135
04098
0.073
04068

04938

19L9-61 doubling time L.S years



Congo {Leo) - Emergy

1428
1.23
191
1.0
1.52
L.k
1.50
1.823
1.525
1.27Th
1,059
0.959
04850

0,400
Oe65L

195h-01 halving time 11,5 years

19L8«5); doubling time L.S years

includes Ruanda-Urundi
includes Ruanda-Urundi
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French Vest Afriea (including Ouinea) - Energy

1961
60
59
58
57
56

0,89
0479
0s7h
0 g67
0.63
Q.62
0455
0.573
0.h88
0526
056
0347
0297

0.212

0.120

195151 doubling time 1l years

includes French portion of Togo



Ghana « Energy

1961 046k
60 0.66
59 0460
58 0.61
57 0462
56 0650
55 0455
Sk 0ul51
53 Dels20
52 0436l
51 0.407
50 04366
k9 00299
37 0.187

Q.121

210

1957-61 doubling time 27.5 years

194957 doubling time 10.5 years



0.06

0.05

0.02

04032
0.053
0032
0,028
0,026
0,028
0,018

0,003

1919=61 doubling time L.5 years



Madagascar - Energy

0.18
0.20
0419
0,19

0416
0.16

0,15

0.17h
0.171
0.177

0137
0,088

0,021
0.030

az

194961 doubling time 11 years



Mozambique = Energy

0.82
0.71
0467
0.69
0468
0459
0452
04543
0.479
075
0356
04348
0.279

0,106
0.170

1949«61 doubling time 7.5 years



Nigeria « Energy

1961 1.71
5 i
58 1.50
57 1.3
56 1.25
55 1,10
Sk 1.05
53 1.01
52 0.9
R
L9 0:719
37 Oe.li13

0.386

1949«61 doubling time 10 years



04058
0,057 ?

04049
0.050

0.011
0,009

194961 doubling time 9 years



Albania « Energy

0.56
0.50
Oels2
0436
0.30
0428
022

1955«61 doubling time 4.2 years



Morocco - Energy

1.73
1.58
1,13
1,52
1.32
1.5

27

1956+61 doubling time 10,5 years



Bulgaria « Energy

12,43
10,87
937
7456
6.58
6.42
595

195561 doubling time 5.5 years



Cuba - Energy

1961 6,01
60 584
59 537
58 k70
57 Le71
56 Le21
55 3.95
sk 3.69
53 3.50
52 3.3%
51 2.8k
50 2.56
ko 2.49
37 1.187
29 2.119

1949-€1 doubling time 9 years



Rumania - Energy

1961 26,62
60, 25460
59 2437 1955-61 doubling time 10 years
58 22,67
57 21.28
56 19.43
55 17.98
sk Neds
53 N.A,
52 W
51 N.A.
50 T«339
L9 6.727
37 5.630
29 44220

'ENERGY CONSUMPTION UNITS DEFINED IN TEXT"



Algeria

= Phesphates

Metric tons of Pylg

&&ﬂ&%&&g

389,866
1,26,000
548,000
531,000

1953~62 halving time 9 years

192842 halving time 12 years

1959«62 halving time 4.5 years

1956+59 doubling time C,7 years
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Brazil - Mitrates
Metric Tons of N

1960-1 15,700
59«60 10,600
58«9 2,500 19578 ~ 1960«1 doubling time 0,9 years
S7-8 1,200
56=7 1,400

55"6 3.500 est.
Sh=5 3,500 est.

53l Nuode

52«3 Ndlo |
51-2 3,500 est.

50-1 3,500 est.

h9«u50 800 ests

LiB=k9 900

478 800

Li6w=T 800

LS«6 0



Chile « Phesphates
Metric tons of Pplg

1962 12,591
61 14,000
€0 18,000
59 19,000
58 18,000
57 33,000
56 63,000
55 53,000

Chile « Potash

Metric tone of XKg0

1962 17,727
61 111,000
60 15,000
59 14,000
58 9,000
57 8,000
56 9,000
55 10,000
5l 500
5a 300
52 12,000
51 10,000
50 Nedo
49 5,000
L8 1,000

Chile « Hitrates
Metriec tons of N

1961=62
60=1

179,200
145,000
148,200
202,000
257,600
2573&0
180,100
233,300
253,900
227,400
271,760
268,100
241,800
275,300
274,100
261,000
221,400

223,500

1956=62 halving time 3 years

195562 doubling time 8 years

1938262 halving time 80 years



1962 29,018
61 20,000
60 15,000 191,862 doubling time 3 years
59 16,000
58 15,000
57 9,000
56 9,000
55 6,000
5h 2,000
53 1,000
52 £00
51 1,00
50 1,100

India - Hitrates
Metric Tons of N

19612 140,000
go'-Jéo e Lli/5-60/1
9 7,300 19 dou time 3.5

58.9 80,800 e yese
57«8 80,800

56-7 80,800

55«6 81,700

Sh=5 83,100

53k 65,5300

52“‘3 6‘“0&

51e2 23,100

501 8,400

19-50 9,900

h8‘9 12,600

L7-8 7,300

Lb=T 1,000



Israel - Phosphates
Metric Tons of P05

1962 230,000
61 226,000
60 224,000 155862 doubling time 28 years
59 205,000
58 210,000
57 152,000
56 116,000
55 72,000 195258 doubling time W8 years
5k 58,000
53 23,000
52 75000
Israel - Potash
Metric Tons of Kp0
1962 90,900
61 8115900
(30 82,200 1953«58 doubling time 1,0 years
59 69,000
58 63,400
57 45,000
56 28,000
55 11,000
Sk 11,000 1958+62 doubling time 7.5 years
53 3,000
52 -
51 -
50 .
ko “
L8 30,000
L7 62,000
hé 45,000
‘l-'i: h?.OOO
bl 53,000
L3 k7,000
42 52,000
5% 51,000
o 45,000 1931-h1 doubling time 2.¢ years
39 32,000
38 2k,000
37 15,000
36 10,000
35 10,000
3L 7,000
33 75000
32 6,000
1 3,000
30 1,000



Sh=55

1955/6 - 1961/2 doubling time 1.6 years



1952«62 doubling time 2.2 years
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1957-62 doubling time 10.5 years

1946-57 doubling time 10,5 years

19l1-h6 doubling time 2 years
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1953/5k » 1960/1 doubling time 3.5 years



Egypt - Phosphates
Metric Tons of 1'205

1962 630,000
61 627,000
60 566,000
59 629,000
58 558,000
57 586,000
56 615,000
55 626,000
Sk 535,000
53 »000
52 1478,000
S1 501,000
50 397,200
L9 350,000
L8 300,000
L7 377,000
46 371,000
L5 349,000
bk 318,000

Egypt - Mitrates

Metric Tons of N

1961 106,500
60 55,000
59 38,100
58 3k, 300
57 32,200
56 26,700
55 29,600
5L 21,700
53 18,600
52 17,000

195k~62 doubling time 29.2 years

19L6-5k doubling time 19.2 years

1954=62 doubling time 3.5 years

1952«5) doubling time 3.5 years
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Brazil ~ Gold

1955«62 "Mined Gold Only" - Fine Troy Ozs,

1962 120,000
61 120,900
60 118,891 1920-62 level
59 112,332
58 116,190
57 120,755
56 122,237
55 109,602
5k 119,987
53 115,871
52 136,76k
51 135,857
S0 131,207
L9 119,182
L8 130,243
L7 135,548
16 140,482
L5 163,107
i 166,378
k3 160,370
L2 157,078
5 147,308
) 151,000
39 118,000
38 112,907
37 145,800
36 125,671
35 119,084
3L 110,900
33 117,80L
32 124,163
n 126,110
30 13,775
29 109,803
28 100, 000"
27 7100, 000"
26 99,606
25 120,330
2l 120,82
23 NeA.
22 116,668
21 13k,L82
20 125,775
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India - Qold

Fine Troy Ozs.
No Pakistan production records

1962 163,326 '

61 156,510

?9’ 165,33

58 170,110 1952-62 Helving time 16 years

5T 179,182

56 209,251

55 210,

54 239,168

: ==

p 2

9 164,

L3 180,045

&7 171,705

- 198, 34

P4 188,206

:g 355:%

K 285,330

ko %,3@5

» 314,515

36 321,1@

37 330,7

? 3370

% 322,100 1980-40 Helving time 47 yeers

33 336,100

32 329,600

g W:g

29 %ﬁm

28 000

27 384,200

- a0

2 396,300

a3 283:6“’

- e

20 | ag,’.soo
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Fiscel year ends June 30

1953+62 Halving time 3.5 years

1947-53 Doubling time 4 years

1931-40 Doubling time 3 years
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Includes Ruands~Ursndi
Avg. 28000 Ozs.

1958462 Halving time k.5 years

1948+58 level
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1952462 Halving time 11 years
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19%0-62 Halving time 18.5 years
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1949462 level
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é

troy ozs.

126,

s

150,899 1955-62

ﬁam mﬁnc time

#6831 17 years

159,074

1 a& 1926 91,949

s 25 »918
140,228 2h 119,000
134,865 23 1,
s 2 %
113,753 0

. 19 551&
116,017 18 57,645
15&? 17 60,667
172,663 16 61,310
175 15 ;E%‘
oy e H §’135
ms’ »
?j{:

asoig

165’ '

110,959

T

=

2,084

10.5 years
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1957462 Halving time 3 years
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3»
(incl. with U.8.A.)

1953+62 level

19463-52 doubling time 2 years

265
716,967 192140 doubling time 4.5 years



Malaya - Gold

Fine Troy 0zs.

n

196
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1959-62
15 years
1950-39
Poubling
15.5 years
1945«50
Doubling

0.8 years

g
-
5

et
EREEREEBRRERSE

sig:a 23 83
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Sierra Leone - Iron
Loug Tons of (we (including Manganiferous Iron Ore)

% ==
60 1,447,000
59 J.,hel,g‘:g
58 13299,
5T 1,323,395
5k '816:5 1943-62 doubling time 12 years
23 1,367, bt
o2 1,152,459
51 1,140,325
13 ’ 858,196 Merketable
ky 739,078 ore only;
ko 636,194 vaghed fines
b5 655 ,g excluded
L 45h,
b3 556,515 "
¥ S
PR
38 861:955 i 1934~h1 doubling time 3 years
3 %1985 "
35 » !
35 k33, " '
34 210,645
33 2k,550



;

2,526,931 1913-40
2212

1,220,625 8.5 years
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Angola - Iron
Long Tons of Ore
(Including Manganiferous Iron (re)

1962 739,000
61 799,000
60 649,000
59 343,470
58 282,66l
S7 103,932

Guinea ~ Iron

Long Tons of Ore

1962 688,000
61 533,000
60 76,000
59 353,000
58 408,239
57 1,071,900
56 833,500
55 640,000
54 582,765
53 392,335
52

Iiberia « Iren

long Tons of Ore

1962 3,560,000
61 3,200,000
60 3,003,000
59 2.“’*’9&
58 2,034,501
57 2,128,650
56 2,036,941
55 1,716,932
54 1,190,051
53 1,261,000
52 876,97L
51 170,000

1950 0

246

195862 doubling time 2.5 years

1957-62 halving time 8 years

1953-57 doubling time 3 years

Before 1959 data is for exports
except 1951 and 1953.

195262 doubling time 5 years



Morocce - Iron
Iong Tons of Ore

1,129,000
1,439,000
1,552,000
1,245,043
1,514,385
1,845,217
107730501
1,326,3Lk
1,252,226
1,479,254
1,672,119
1,466,326
1,253,667
1,230,937
1,182,781
1.%6’197

897,236

752,8L3

686,500

549,476

541,986

547,496

463,400
1,541,923
1,581,932
1,100,000
1,036,355
1,149,323

811,785
507,692

27

1957«62 halving time 7 years

1940-57 doubling time 8.5 years



Mexico « Iron

Long Tons of Ore

1962 1,128,000
61 1,190,000
60 924,000
59 875,000
58 955,000
57 935,000
56 801,000
55 70L,000
Sk 513,830
53 538,550
52 557,870

500,000
1950 113,000
357,000

L8 332,000
L7 327,195
L6 27,
LS 278,062
bl 296,78&
L3 248,450
k2 157:755
A 108,395

1940 109,033
39 141,601
38 97,782
37 133,869
36 121,176
35 9k,
34 104,128
33 76,L86
32 26,694
% 16‘?’28
29 n.i. 9
28 79,025

193362 doubling time 7.5 years



est

appx (.

Chile = Iren

Long Tons of Ore

1962 7,850,000
61 6,860,000
60 5,940,000
59 h,Séﬂ,OOO
58 3,699,450
56 2,624,000 (i1,
55 1,5k5,000
5‘4 2.1&.300
53 2,857,579
52 2,325,363
51 3,124,204

1950 2,906,591
L9 2,699,593
L8 2,668,125
L7 1,710,111
hé 1315831*62
L 272,531
T 18,122
L3 by, 56l
L2 402,768
i 1,669,830

19“0 1’720’801‘
39 1,599,948
38 1,581,670
37 1,505,542

Colombia - Iron

long Tons of Ore

1962 611,000
é1 610,000
60 645,000
59 399,000
58 552,993
57 583,763
56 387,990
55 343,461
Sk 81,899

nil

2k9

195462 doubling time 3 years

1955-62 doubling time 8.5 years



-

Long Tons of Ore

6,875,000
3,478,000
3,532,108
3,522,765
2,873,600
1,737,743
2,081,888
1,359,341
nil

250

195362 doubling time L.5 years



Venesuela - Iron
Long Tons of Ore

1962

13,0”,&0
1k,L25,000
19,182,000
16,929,607
15,239,986
15,135,068
10,929,398
8,306,162
533,986
2,260,132
1'9383692
1.2&9 ’559
195,159
nil

Philippines =« Iron
Long Tons of Ore

1962
61

1,360,000
1,153,000
1,121,000
1,210,764
1,081,379
1,325,099
1,117,186
1,1:10,08)
1,402,39%
1,198,630
1,151,866
889,016
589,633
36l3,326
18,000
nil
nil

1950-57 doubling time 1.7 years

1954-62 level

1949-5) doubling time 3 years

835,595 (Jan. through Oct.)

1,228,184
1,166,781
856,310
681,698
529,0L1,

278,836 exports
7,125 exports

==nil

1935«40 doubling time 2.5 years
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Turkey - Iron

Long Tons of Ore

1962 760,000
é1 7L5,000
60 775,000
59 859,103
58 935,690
57 1,115,812 1957-62 halving time 8 years
56 915,784
[ 860,174
5k 576,947
53 189,420
52 L7h,215
51 222,2Lk 1946-57 doubling time 3 years

1950 229,902
L9 214,599
L8 165,170
L7 143,320
L6 110,438
LS 123,283
ik 89,002
L3 90,302
L2 18,743
Ll 59,794

1940 128,279
39 227,663
38 75,299



- Iron

Long Tons of Ore

1962 k52,000
61 11k, 000
60 236,000
59 2k1,000
58 175,000
57 250,000
56 130,000
55 1,280

253

1956«62 doubling time 3.5 years



Brazil « Iron

Long Tons of Ore

1962 10,000,000 est.
61 9,193,000
60 95197,000
59 8,766,000
58 5,102,820
ST . 1,898,090
56 1,021,305
55 3,328,511
sk 3,022,243
53 3,560,351
52 3,112,325
51 2,368,928
50 1,956,036
Lo 1,857,829
L8 1,277,050
L7 601,351
L6 573,316
L5 639,943

1948+62 doubling time 5 years
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Rumania =« Iron

long Tons of Ore

1962 1,719,000
61 1,713,000
60 1,137,000 1918«62 doubling time 5.5 years
59 1,0kL7,000
58 731, Th2
57 63L,31k
56 683,379
55 626,942
5k 6813000
53 680,000
52 6L4,000
51 170,000
50 389,000
L9 319,000
L8 303,000
L7 113,000
k6 120,000



= Iron

Long Tons of Ore
1962 618,000
61 110,000
60 140,000
59 366,000
58 340,000
57 267,000
56 232,000
55 111,000
sk 116,000
53 113,000
52 101,000

1952-62 doubling time L years



Iﬂnz'l‘md’ﬂro

1962 1,173,000
61 1,195,000
60 1,136,000
59 1,168,000
58 1,234,000
57 1,65L,194
56 1,736,609
55 1:%3:533
51‘ 1,&3}

53 1,902,238
52 1,k62,26L
51 1’292’375

1950 882,929
L9 645,825
L8 525,876
L7 151,035
L6 252,916
L5 210,583
bl 370,980
L3 595, 3u7

Angola - Manganese

Long lons of Ore

1962 12,600
61 20,200
60 23,000
59 38,207
58 148,088
57 49,289
56 52,130
55 31,119
Sk 31,129
53 6,824
52 Sh,22h
51 »L62

1950 9,161
L9 18,300
18 3%k
L7 690
L6 1,870
ks NelBe
lk 1,968
L3 3,937

1953«62 halving time 12 years

1945-53 doubling time 2.5 years

1953=62 doubling time L years

1948-53 doubling time 0.7 years
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Congo (leo.) = Manganese
long Tons of Ore

1962 314,000
61 308,000
60 367,000
59 380,085
58 332,804 1955-62 halving time 1l years
S7 361,225
56 321,330
55 L5k, ko
54 378,857
53 213,242
52 125,957
51 69,825

1950 16,722
L9 12,05k
L8 12,563
L7 8,38L 1946-55 doubling time 1.2 years
L6 nil
L5 nil
Ly 2936
L3 17,137
k2 28,527
A 30,050

1940 18,077
39 L, 309
38 7,603
37 30,498

1962 163,000

61 562,000

60 474,000

59 163,135

58 L03,608 195262 doubling time 3k years

57 148, 379

56 L21,

55 1405, 9Ly

5k 394,681

53 423,718

5 Sereust 19klie5

» =52 doubling time 2 8
1950 262,878 your
230,775

L8 211,000

L7 107,688

k6 57,07k

LS 43,960

Lk 27,112



Chile « Manganese
ILong Tons of Ore

1962 45,400
61 34,500
80 45,

59 38,200
58 37,554

53,325
56 147,250
55 42,674
5k 37,122
53 53,793
52 52,997
51 38,483

1950 34,960
L9 Sl
L8 20,17h
L7 20,015
L6 20,125

259

1952-62 level



1956-62 halving time 1.7 years

1952.56 doubling time 1.2 years

1920-28 doubling time 2.5 years



Turkey - Manganese
Long Tons of Ore

1962 21,000
61 29,600
60~ 27,800 1952462 halving time L.5 years
59 35,126
58 22,250
St 55,822
56 59,792
55 49,311
5h 49,026
53 72,782
52 105,158
51 49,719
S0 31,670
L9 2k, 607
L8 8,195
L7 L,560
Lé 1,675
LS 5,015
Lk 1,939
L3 821
42 3,261
v 1,339



Chana « Manganese
Long Tons of Ore

460,000
365,000
538,000
526,653
513,099
6h1, 343
635,051
539,580
460,245
TL5,990
794,192
806,080
711,366
741,069
629,973
588,919
765,300
701,750
50L, 458
423,393
483,573
428,736
L77,322
336,312
32hL,207
527,036
111,024
130,659
265,140
50,689
247,191
7,490
119,224
376, 913 produced
403,187 produced
398,551 produced
338,657
233,402
139,634
61,279
75195
13,610
35,189
30,292
31,136
k,258
nil

EXPORTS

1957-62 halving time 10 years

1936-57 doubling time 32 years
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Bulgaria « Manganese

Long Tons of Ore
1962 39,400
61 36,500 1959-62 doubling time 5 years
60 27,800
59 25,600
58 28,000 1957«59 halving time 0.8 years
57 79,500
56 75,587
55 61,612 1952=57 doubling time 2 years
Sk 32,L79
53 20,669
52 13,000

L8 probably nil
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194655 doubling time 2.2 years



Rumania « 0il

1000 bbls. daily

1962 228,0
61 237.1
60 235.9
59 233.8
58 231.5
57 234.8
56 222.}
55 21y
5k 191
83 184
52 123
51 85.0
50 87.8
L9 92.5
L8 93.2
L7 7845
L6 86.1
LS 9545

265

1953+62 doubling time 2. years

1951»3 doubling time 1.8 years

19L6+51 level



Brazil - Qi1
1000 bbls. daily
1962 95 okt
5w s o v e
»? - -
59 64463 .
58 51.85
57 27.58
Sk 2:71
53 2.51
52 2405
51 1.89
5 o
L8 o:ko
L7 0.27
Lhé 0.18
ks 0422
bl 0.16

I3 0413
h2 0,09
I 0,008
1o 0,006
39
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Colombia « Crude oil
1000 barrels daily

1962 140.6
61 146.0
60 151.0
59 ;5.0
58 126.0
57 124.5
56 119.6
55 110.9
Sh 108.6 1928«62 doubling time 23 years
53 108.9
52 105.8
51 105.7
50 93.1
L9 81.2
48 6.9
L7 68.1
L6 6046
ks 60.5
bl 60.9
b3 37
2 29
1 67.5
4o 69.5
39 65.5
38 59.1
37 55.2
36 51.2
35 k7.2 192128 doubling time 0.8 years
3L b7.5
33 35.8
32 hS.1
i h9.6
30 55.8
29 558
28 Sh.S
27 hl.2
26 17.6
25 2.7
2L 1.2
23 1.2
22 0.9

21 0.2



Trinidad - 01l
1000 bbls. daily

1962 133.0
61 124.6
60 1154 195162 doubling time 9 years
59 112,1
58 102.3
57 93.31
56 7940
55 68,2
sl 64.9
53 61.0

58.1

5740

50 56.L

564

55.1

56.1

5542

5840

60,9

5842

60,2

5642

60.9

52.8

L845

k2.5

36,2

32,0

gg:i 1918-40 doubling time 6 years

277

26,7

25.9

23.8

21.0

147

13.6

12.0

1.1

8.88

6.70

6,148

5450

5405

5450

L.4O

2.5]& 1”‘18 doubling time 2.0 yoars

2.05

1,76

1.38

1.20

079

039

0.16

nil
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Iraq - 041

1000 bbls/day

1962 1000.0
61 118C.0
60 1046
59 852
58 826
57 14)i5.8
56 sk2
5 639
Sk 627
53 578
52 387
51 178
50 135.9
L9 8Li.8
L8 71.6
k7 98,5
i %0k
Lk 8L.9
L3 6749
o e
Lo 6642
39 8ok
38 89.3
37 87.h4
36 83.2
35 75.1
3 21.1
33 2.51
32 2.29
31 2,28
30 2,50
29 2418
gg 1,95

0.93

26

269

19L:2«62 doubling timrh.s years
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Algeria » 041
1000 bhls daily
1963 500
& oo 195746 5
3304 T=62 doubling time 0.5 years
60 160,00
59 25.18
58 8.88
57 04260
56 04653
55 1,19 1953«57 halving time 1.5 years
54 1.56
53 1.76
52 0696
51 0,134
50 ' 9.065
k9 04005 1951«53 doublimg time 0,7 years
43 0,003
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2,59

0 057

273

1940-62 doubling time 10,5 years

1911-18 doubling time 1.2 years



e7e

Albania « 0il

1000 bbls. daily

1962 10,99
61 11,882
gg 1%.%01 1953-62 doubling time 5.5 years
58 Te37
57 Sel7
56 6.66
55 k13
sh heki0
53 3.84
52 3.0
Si 3.3
50 7468
k9 599
L8 hell
L7 S48
L6 2.74
ks 0.73
bl 0.93
k3 2.7L
L2 Le39
N 3.65
Lo ka1
39 2.55
38 1,69
37 0.75 1935-40 doubling time 0,7 years
36 0.11
» 04026
3L 0.03
33 0
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Bolivia = Crude 0il
1000 barrels daily

1962 8.2
61 8.7
60 9.0 1957-62 halving time 50 years
59 8.7
58 ely
57 9.0
56 8.7
55 Teks
5h he6
53 1.7
52 1.k
51 1L
50 1.6
k9 1.9
48 1.3
L7 1.0
hé 1,0
45 1.0 1930=57 doubling time 3.5 years
hly 0.9
b3 0.8
L2 0.8
k1 0.75

1940 0.8
39 0.6
38 0.6
37 043
36 0.3
35 Ol
34 O.ls
33 0.3
32 0.1
i 0.1
30 0.1
29 nil

Chile = Crude 0il
1000 barrels daily

1962 32,0
61 25.2
60 19.8
59 17.7
58 15.3
gz 1%.; 195062 doubling time 2.5 years
55 Tel
54 o8
53 3.k
52 2.4
51 1.8
50 1.6

L9 0.k



Mexico = Crude Oil
1000 barrels daily

30540

2940

275.0
26440
260.0
2h1.8
28,7
2hihie9
229.2
198.5
210.6
211.2
197.6
16644
1595
155.0

27k

1945=62 doubling time 13 years

190221 doubling time 1.8 years



Mexico » Crude oil (cont'd)
1000 barrels daily

1911 3h.2
10 10,0
1909 Teh
- 08 10,8
07 2,8
06 1.4
05 0.7
Oh 0.3
03 0,2
02 0,1
0l nil
Peru « Crude oil
1000 barrels daily
1962 59,7
61 52,1
60 L8ehs
59 L8k
58 53.0
57 52,7
56 50.2
55 h7.2
sk 47.0
53 143.8
52 ko8
51 lhe1
0 hl.2
9 L0.5
148 38.4
b7 35.0
hé 3h.2
4 37.5
bl 3943
43 0.0
ha 37.4
1 32.7
ho 3.1
39 37.1
38 h3.h
37 £2.)
36 h7.3
35 146.8
34 ko6
33 36.3
32 27.0
31 27.6
30 3.1
29 36.9
28 32,9
27 27.%

1939-62 doubling time 32 years

1908«37 doubling time 7 years



Peru « crude oil
1000 barrels daily

1926
25

5
SREICIEEREEFERLEESRRER

295
25.2
22,9
15.6
1.5
10,0
T8
T2
6.9
Tel
Te1
Tel
540
SeT
lie8
140
3.5
3.9
2.6
240
1.5
1.1
0,8

(cont'd)

Venesuela -« Crude oil

1000 barrels daily

[
gpngvgesed

&%88

3202,0
2915.0
2830.0
2768,0
2600,0
2779.2
2156.8
2157.2
1895.3
1765.0
1803.9
1706
198.0
1321.5
1338.8
1187.0
106445
887.5
T702.3
500,0
W12
625

276

1932-62 doubling time 9 years



Venezuela = crude oil
1000 barrels daily

1925

508,0
56640

51545

Lh18.9
1408.2
382.

318
319
37h
377
288
191

24.8
6.0

1.1

0.3

(conttd)

277

1917-28 doubling time 1.2 years

195562 doubling time 6 years

1949=55 doubling time l.5 years
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Iran « crude oil
1000 barrels daily

1962 1292,0
: B
0.0 1956-62 doubling time 5.5 years
59  920.0 v
58 82540
57 72540
56 539.0
5 328.9
5 60.3
53 27.0
52 27.7
51 350.4
50 6554
L9 561.8
L8 518.8
L7 436.h
Lé Lol.1
hs 350
kh 382,0
L3 206
h2 206
h1 175.8
40 181.0
. 0 doubling time 9 years
37 213
36 171.7
35 15543
34 155.9
33 19
32 135
31 123
30 126
29 1ns
28 119
27 103
1926 98
25 96e1
2L 88.9
23 69.2
22 60.9
21 L5.8
20 33.2
2 Hip h
. 1913-2); doubling time 3
17 19.5 i
16 12,4
15 99
1 8.0

13 5ol



Angola « crude oil
1000 barrels daily

1962 Te7
61 Lok
60 1.3
59 0.9
58 2,0
57 -

Nigera - crude oil
1000 barrels daily

1962  66.3
61  h3.5
60  20.0
59 11.0
58 55
57 -

Burma « crude oil
1000 barrels daily

1962 9.2
61 1.2
60 11,2
59  10.h4
58 9.0
s7 75
56 5.0
55 3.9
sh hel
53 3.0
52 2.4
51 2.0
50 1.2
L9 0.68
L8 0.4

L7 0.16

ary

1955-62 doubling time 1.5 years

195862 doubling time 1.1 years

1948«62 doubling time 4 years



India - crude oil
1000 barrels daily

1962 9.6
61 8.6
60 8.6 (1961 data)
59 9.0
58 8.8
57 8.8
56 79
gﬁ 7.0
6.1 19L7-62 doubling time 17 years
53 6.2
52 57
51 53
50 5¢0
L9 Se3

5e3
b7 5¢1 (world oil)

Indonesia « crude oil
1000 barrels daily

1962 }458.0
61 L32.,0
Loé

59 338.0
58 320.0
5 aen

" 194962 doubling time 7 years
%5 238.6 - ~
sh 222.1
53 205.9
52 168,0
51 151.7
50 141.0
ko 123
48  B87.5
L7 22,0
hé 5.7
48 20,8
b  61.0
h3 132
h2  65.9
h1 147
kO 170.0
39 170.5
38 157
37 155
3% 138
35 129
3, 128
3 17



Indonesia « crude oil (cont'd)
1000 barrels daily

1932
31
30
29
28
27
26

1925
2L

23
22

21

1920
19
18
17

15

107
97.4
11

107
88

5,
5846
=
16

9
hé.5
48
h2.5
3.8
35.9
3h.3
32.6
31.3
30.4
29.6
33.4
30.2
30.2
27.9
27.4
22.2
21.h
17.8
15.6

6.7
11,0
6.1
ko9
8.1
7.0
3.9
3¢3
1.9
1.6

201

1907=40 doubling time 12,5

1893+1907 doubling time 3,5 years



262

195he62 halving time L years



Chana « Silver
Fine Troy Ozs
1962 3,187
61 7,027
é0 11,160
59 16,839
58 45,762
57 25,390
56 32,966
55 39,284
Sk 48,214
53 Lk, 9L
52 Lk,116
51 52,853
1950 13,317
L9 140,051
L8 15,553
L7 2250
L6 54,526
LS » 666
Wi 56,819
L3 50,288
he 66,580
M 36,356
1940 146,021
39 146,403
38 »206
37 19,000 est
35 12,000 est
33 10,000 est
32 9,000 est
1930 8,200 est
29 75500 est
28 ,500 est
27 5.500 est
26 6,500 est
25 6.5@ est
P 7.%0 est
22 B’Sw est
21 6,700 est
1920 8,500 est
19 10’6” est
18 11,700 est
17 lz,hOO est
16 13,000 eat
15 13,700 est
1L 13,500 est

EXPCRTS

283

1958-62 halving time l.L years

1938+58 level



Papua and Australian
New Guinea ~ Silver

Fine Troy ogs.
1962 24,500
61 30,242
60 33,037
59 36,830
58 25,065
57 38,101
56 42,549
55 2713
5L 119,062
53 58,794
52 63,011
51 60,313
1950 58,884
19 62,120
L8 56,288
L7 12,520
L3-Lé6 nil
L2 66,951
L1 183,818
1940 210,385
39 176,077
38 186,600
37 135,200
36 101,200
35 92,376
3k 87,236
33 59,950
32 36,560
3 21,440
1930 21,060
29 35,160

284

Fiscal year ends June 30

1949-62 halving time 9.5 years

192940 doubling time 3.5 years



Congo (leo.) » Silver

Fine Troy Ozs.

1,189,577
3,472,280
3,989,907
3,794,000
3,0Lk,900
3,794,000
4,083,000
11,533,000
b4 951,000
Ly 727,252
3;7953070
hglﬁ?pm
l,549,300
3,805,619
k4,051,000
5,048,000
L,147,000
2,733,000
3,119,000
3,922,000
3’&72.@
3,537,000
2,069,000
3,122,000
2,961,767
2,781,457
3,793,893
3,399,541
2,6l6,650
1,887,687
2,131,569

(mY)

285

1960-62 halving time 0.7 years

193260 doubling time 28 years



236
lMorocco Silver

Fine Troy Oszs.
1962 858, 1469
éa 907,505
60 1,097'273 1958-62 halving time 2,5 years
59 1,234,303
58 2,111,000
57 2,1&13.,000
59 »315,

L9 191,906
L8 366,000
L7 375,000
L6 117,157 19L4Li=52 doubling time 2.5 years
LS 107,609
bk 65,127
L3 85,71
L2 8,556
bl 142,588
1940 297,395
39 303,953
38 276,500
37 21,543
36 88,252
Cuba « Silver
Fine Troy Oszs.
1962 NeBe
61 Ne@e
60 121,415
58 325,278 Exports to U. S.
ST 252,728 Exports to U. S.
56 289,202
55 259,440
sk 160,235
53 167,895 Exports to U. 8.
52 163’211 m o Ues Se
51 172'318 Exports to U. so
1950 221,779 Exports to U. S.
L8 185,216 1945<58 doubling time 9 years
L7 146,932
L6 127,222

L5 107,195 Exports to U. S,



Mexico « Silver

Fine Troy Oszs.

1962 11,249,402
61 40,349,181
60 hk,525,563
59 Lk, 075,452
58 47,592,360
57 k7 5149,514
56 143,078,0L0
55 147,957,655
Sk 39,896,467
53 147,886,LL1
52 50’353l561
5L 43,797,735

1950 49,111,445
L9 19,454,883
L8 575519, 70k
L7 58,843,864
L6 43,263,132

Bolivia - Silver

Fine Troy Oszs.

1962 3,760,383
61 3,901,203
60 887,138
59 4,503,770
S8 6,051,,28)
57 55375,090
56 75543, 304
55 5,851,27h
sk 550L3,

53 6,787,440
52 7,065,
Sl 75,164,118

1950 6,548,110
L9 6,637,296
L8 74562,208
L7 6,265,505
Lé 6,106,165
k5 6,683,561
Lk 6,790,000
L3 7,300,000
k2 8,121,000
ul 7534L9,000

1940 5,626,000
39 7,211,000
38 6,366,000
37 9,452,000

EXPORTS

(mx)

207

1946«62 halving time 55 years

194hi~62 halving time 21.5 years



Chile = Silver
Fine Troy Ozs.

1962 2,184,271
61 2,156,768
60 1,434,277
59 1,767,230
58 1,50k, 365
ST 1,672,100
56 2,106,200
55 1,580,200
sk 1,525,500
53 1,497,839
51 983,491

1950 7h2,489
L9 799,67k
48 861,962
L7 763,130
Lé 557,333
LS 825,438
i 996,548
L3 1,006,677
L2 906,381
I 1,248,724

1940 1,506,349
39 1,182,033

Peru « Silver

Fine Troy Ous.

1962 36,016,676
a 3l,161,707
60 30,755,496
59 27,225,216
58 25,918,353
56 22,972,258
55 22,947,625
5h 20,405,833
53 19,650,695
SL 17,379,137

1950 1k,758,403
L9 10,609,649
L8 9,288,777
L7 10,782,995
Lé 12,334,249

288

19L6=62 doubling time 8 years

1916-62 doubling time 10 years.



289
Philippines - Silver

Pine Troy Ozs.

1962 675,570
61 812,793
60 1,133,343
59 50L,085 191862 doubling time & years
58 497,987
57 k79,216
56 511,168
55 502,069
5h 527,160
53 572,0l46
g2 693;751
5L 274,602

1950 216,034
L9 218,433
L8 150,760
L7 6,586
L6 3,600
LS 17,208
llh Nefle
L3 26,061
L2 231,197

hl 1' 2605097
1940 1,275,384
3% 1,191,739

B 1,167,612
37- 19,771
g? gg,gsag 192111 5
» -4l doubling time 3.5 years
3L 226,52k _
33 170,042
32 160,177
31 10L,00L
1930 110,278
29 101,489
28 37,h27
27 0,194
26 h5’793
25 37,776
2l h3,127
23 18,502
22 17,831 ?

21 26,192



Nigeria - Tin
Iong Tons Metal Content
1962 8,210
61 75779
60 75675
59 5s
58 6,154
57 95534
56 9,067
55 8,159
7,926
2 bE
»303 1940+62 halving time Ll years
a 8,53 - y
1950 8,258
L9 8,825
L8 9,237
L7 9,133
AR o
» : doub time 17 years
W 12,812 d
L3 12,661
K2 12,h03
k1 12,063
19L0 12,012
39 9,437
38 6,977
37 10,7682
36 9,6L8
35 6,299
34 5,000
33 3,755
32 »320
31 6,860
1930 8,331
29 10,734
26 9,132
27 8,056
26 TolL7
25 6,256
2L 6,200
23 5,860
22 55123
21 5057
1920 6,168
19 5,718
18 5590k
17 5,820
16 5,731
15 Ly, 837
1y 14,300
13 3,872



Malaya - Tin
Long Tons Metal Content
1962 58,603
61 56,028
60 51,979 1949~62 doubling time 80 years
59 37,521
58 38,458
57 59,293
56 62,296
55 61,
5k 60,690
f
51 57,167
1950 57,537
b9 54y 910
L8 " 1945«49 doubling time 1.0 year
L7 27,026
k6 8,432
LS 3,152
by 9,309
L3 26,000
L2 15,748



Congo (I‘o.) - Tin
Long Tons Metal Content

L7

e
BUPRENBBEEREERE

75197
6,570
8,900

10,320

11,214

14,261

1k,76h

15,303

15,08}

15,293

13,806

13,729

13,610

13,774

13,215

12,752

1h,6

17,524

17,326

17,498

16,200

15,700

11,800

’
8,147
9,669
8,133
72303
6,132
li,356
1,950

689

252

1956«62 halving time 4.5 years

1941-56 level



Bolivia - Tin
Long Tons Metal content plus metal exparted

1962

Pt
TR A A S Y NN

2,493
Lod

20,

19,406
23,811
17,731
27,796
26,8l2

27,28l
34,825
31,959

293

1940-62 halving time 22.5 years



Burma - Tin
long Tons Metal Content
1962 950
61 1,130 1947«62 halving time 17.5 years
60 1,200
59 1,200
58 1,300
57 694
56 785
55 1,114
Sh 800
53 1,361
52 1,103
1,624
1950 1,520
1,761
L8 1,147
L7 1,792
342
h2<Ls 775 Auge
5,000 1922-39 doubling time 7.5 years
1940 5,500
32 5,964
38 Ly 947
37 L, 636
36 LSLé
35 1,102
34 k4,061
33 3,k72
32 3,168
a 2,979
1930 2,990
29 2,6L9
28 1,946
27 2,L47
26 2,484
25 1,300
2l 1,375
23 s 105
22 218
21 172
1920 165
19 1,078
18 6L7
17 607
16 L39
15 430
1L 287



Indonesia - Tin
long Tons Metal Content

1962 17,583
61 18,57k
60 22,599
59 21,613 195462 halving time 7.5 years
58 23,200
27,121
% e L85k
» 1948-5L doubling time 12 years
Sk 35,860
53 33,750
52 35,002
51 30,986
1950 32,102
L9 29,033
48 30,562
L7 15,915
L6 631&26 1945«48 doubling time 0.7 years
46 948
Ly 6,753
L3 17,632
42 9,938
L1 51,000 est
1940 143,886
39 27,755
38 27,29
37 39,165
36 30,7
35 20,1L1
3L 19,358
33 12,608
32 16,789
n 27,25
1930 35,177
29 35,920
s g‘;‘g 913~
& 30 doubl tine 21 years
26 33,006 e Y
25 32,749
2L 31,558
23 29,138
22 27,000
2 26,382
1920 21,181
19 19.350
18 19,200
17 20,702
16 21,258
15 19,255
1 19,605



Thailand « Tin
Long Tons of Metal Content
1962 14,680
é1 13,270
60 12,080
59 9,692
58 1,126
57 13,528
56 12,481
55 11,022
5k 2,776
53 10,126
52 9,479
51 2,503
1950 10,366
L9 7,815
48 4,240
7 1,401
Lé 1,056
Lé 1,775
Lh 3,296
L3 55540
L2 7,633
Ih 15,247 exported
1940 17,477 exported
39 15,638
38 1, 70k
37 15,958 experted
36 12,526 exported
35 9,737 exported
3L 10,157
33 10,300
32 9,276
) 12,495
1930 11,526
¥ 10,517
28 T:572
27 7,584
2% 7,487
25 8,062
24 72793
2 oo (vear ending
s year e
2 6,105
1920 6,201
19 8,542
18 8,838
17 95153
16 8,765
15 8,998
14 6,591
13 6,747

296

1950=-62 doubling time 22 years

194650 doubling time 1.2 years

1913~40 doubling time 18.5 years

March 31 of next year)



Burma - Silver

Fine Troy Ogs.

1,980,038
l’ 7&3} ”2
1,961,263
2,011,395
1,961,472
1,526,810
1,500,351
1,537,895
1,278,289
718,333
154,783
280,720
Nede
75,200

297

(Includes India prior to 1935)

1951-62 doubling time L years

700,000 (year ending June 30, 19L9)

Nede
Nele
Ne8e
Tele
NeBe

4,289,000 nine months ended March 31, 1942
6,363,000 Years end June 30 of year stated.
]

6,600,000

» »
6,026,737
5,923,005
7,072,050
7,298,327
7,425,810
6,021,806
5,126,088
k,856,L422

"
"
1

930-41 level

1913-28 doubling time 2.5 years
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APPRNRIX IIX
FORTRAN FUNCTIONAL SUBROUTINE FOR SHARE PROGRAM BC NONL

FUN 1 = SUBROUTINE FOR Y INDEPENDENT VARIABLES

FUNCTION YCOMP (N»s By 2)

DIMENSION B(24)s Z(100+9)

YCOMP = B(1)+B(2)%Z(Ns2)+B(3)%¥Z(Ns3)+B(4)*Z(N94)+B(5)/Z(Ns5)+
+B(6)*Z(N,6)+B(7)*Z(N97)+B(8)*(Z(N98)-B(9))*(Z(N98)‘B(9))
RETURN

END

FORTRAN FUNCTIONAL SUBROUTINE FOR SHARE PROGRAM BC NONL
FUN 2 = SUBROUTINE FOR Z INDEPENDENT VARIABLES
FUNCTION YCOMP (Ns By 2)

DIMENSION B(24)s Z(100s9)
YCOMP=B(1)+B(2)%Z(Ns2)+B(3)%#Z (Ns3)+B(4)%#Z(Ns4)+B(5)/Z(Ns5)+

+B(6)#Z2(Ns6)+B(T)*¥Z(Ns7)+B(8)*#Z(Ny8)
RETURN

END

TOTAL



FUNCTIONAL

FUN1

X8
A8

A7
X6
A6

X5
AS

Ad
X 4

FUN 1

REL
ORG
CLA
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
CLA
STA
CLA
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
CLA
FSB
$TO
LDQ
FMP
sTO
LDQ
FMP
STO
LDQ
FMP
FAD
STO
LbQ
FMP
FAD
STO
CLA
FDOP
CLA
STQ

2y

SUBROUTINE FOR SAP ASSEMBLY OF SHARE PROGRAM WL NLI
- SUBROUTINE FOR Y INDEPENDENT VARIABLES

144
X1
ONE
X2
ONE
X3
ONE ‘
X4
ONE
X5
ONE
X6
ONE
X8
594
ANS
394
AO
ONE
Al
ONE
A2
ONE
A3
ONE
A4
ONE
A5
ONE
A6
ONE
A7
ONE
A8

TEMP
TEMP
TEMP
TEMP
TEMP

TEMP

TEMP
TEMP

TEMP
TEMP

TEMP.
TEMP



X3
A3

X2
A2

Al
X1

AO
AN

ON

FAD TEMP
STQ TEMP
Lba 0
FMP O
FAD TEMP
STO TEMP
LDQ
FMP
FAD TEMP
STO TEMP
LbQ 0
FMP 0
FAD TEMP
FAD O
S STO O
TRA 744
E PZE 1

TEMP BSS 1

END

In using program WL NLI the value of Xg (Z,) was
always taken as 1/100 the defined value of Xg (Zp).

AN



FUNCTIONAL

FUN2

X7
A9

Xé
A6

X5
AS

Ab4
X4

A3
X3

X2
A2

FUN 2

REL
ORG
CLA
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
CLA
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
ADD
STA
CLA
STA
LDQ
FMP
STO
LDQ
FMP
FAD
STO
LDQ
FMP
FAD
STO
CLA
FDP
CLA
sTQ
FAD
LDQ
FMP
FAD
STO
LDQ
FMP
FAD

b
SUBROUTINE FOR SAP ASSEMBLY OF SHARE PROGRAM WL NLI
~ SUBROUTINE FOR 2 INDEPENDENT VARIABLES

le4
X1
ONE
X2
ONE
X3
ONE
X4
ONE
X5
ONE
X6
ONE
X7
344
AOQ
ONE
Al
ONE
A2
ONE
A3
ONE
A4
ONE
A5
ONE
A6
ONE
A9
594
ANS

TEMP

TEMP
TEMP

TEMP
TEMP

TEMP
TEMP
TEMP

TEMP
TEMP

TEMP



STO TEMP
X1 LbQ ©
Al MPY O
FAD TEMP
AO FAD O
ANS §T0 O
TRA To&4
ONE PZE 1
TEMP BSS 1
END

TOTAL

In using program WL NLI the value of Xg (Zb) was
always taken as 1/100 the defined value of Xg (Z,).
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