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variables are measures of the magnitude of mineral production

and of stability 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 various groups of country-mineral combinations.

The analysis of these items is started by setting up an equation:

y = f (x1 , x2 ' x3, X4, X5 ' x 6 9 x8 )

wherein:

y is the uncorrected growth index for each production curve.

Numerically, it is the doubling period in years divided into 100.

The symbols yf and yg, 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 (W's) for which data were found to be available. The

symbol y with alphabetical subscripts other than f and g refers

to intermediate quantities calculated in the process of arriving

at y and y .

knd:

x, measures the road and railroad mileage and internal

waterways within each country,

X2 measures the literary and newspaper circulation,

x measures the effect of a geological survey,

X4 measures the infant mortality rate,

x5 measures the G.N.P. per capita,

X6 measures the foreign aid and long term investment
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x7 measures the size of the population,

x8 measures the volume of mineral production.

The data were obtained in the following form:

Y1 xi x 21 x 31 * 81

Y2 X1 2  "22 X3 2  * . 2

ym lm X2m X3m * x8m

Note: In this paper when any y has a numerical subscript such

as yl, or any x has a double numerical subscript such as X21

(x-two, observation number one) the additional number in the

subscript refers to a particular observation in a set of simi-

lar observationo.

The numerical values of all y's and x's are obtained from

the production curves and literature with suitable adjustment

to facilitate mathematical handling. Neither data nor precision

was lost in making these adjustments. Because of the inexact

and sometimes hardly comparable values that were obtainable for

the independent variables it was felt that the function should,

wherever possible, be linear with respect to each x , x2 *** 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

forimi X2 , 6 etc. or in the forms xix4 , x2  2 3 5*6 *etc
In actuality, in order to express a reasonable relationship a

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

duced and the functional model for the growth rates took the form:



yf or y = a +a x 1 a2 2 + a x - a aX + a 55 + a6 6 + a7(x8-a8

The set of parameters ao, a1 , - - - a 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 ao, a1, - - - a , 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 parameter.s and

the indicated degree of dependence of the corrected growth 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 deviati6n 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 indication of which

country-mineral pairs are most subject and least subject to this

type of analysis.
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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. Ten 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

number 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-

tracted from the index of each member of the group. Likewise the

remainder of the mineral groups showed averages lower than the overall

average of uncorrected growth indices. Silver and gold are examples

of minerals in this category. 'lT 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.
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subtractions were made on ya, y and yb, with more than one correction

being made to many of the indices.

No. of
Sum of growth
indices periods

Average
uncorrected

index
Normalizing
procedure

All countries

Portuguese colonies

British colonies
before independence

Ex-British colonies (in-
cludes Jordan, excludes
Egypt and Israel)

4692.3

199.4

1054.3

434.7

250 18.769

9 22.16

43 24.52

29 14.99

subtract 3.4

subtract 5.8

add 3.8

U.S. colonies before
independence

E-U.S.colonies (in-
cludes Liberia from 1949)

French colonies before
independence

Ec-French colonies (in-
cludes Syria)

Netherlands colonies
before independence

Netherlands colonies
after independence

Belgian colonies before
independence

Communist nations

None of the above (in-
cludes pre-communist
Cuba and Albania; Egypt,
Israel and Iraq)

I1aitial growth in
dependent territories

Initial growth in
independent countries

187.3

290.4

522.6

260.0

32.1

41.7

73.7

1721.5

1494.2

5 37.46

12 24.20

16 32.67

10 11.41

8 32.50

3.57

5.96

4.32

85 20.25

29 51.52

27 54.61

subtract 18.7

subtract 5*4

subtract 13.9

add 7.4

subtract 13.7

add 15.2

add 12.8

add 14.5

subtract 1.5

subtract
32.8

subtract

35.8

Status of
country
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Data

PERIODS JUST PRIOR TO

COUNTRY-MINERAL
Y Y(A)

INDONESIA-TIN 1
143.

DATES
Y(B)

945-48

INDEPENDENCE

Y(C) Y(D) Y(E) Y(F) Y(G) Z(A)

149.8 119.1 136.1 129.3 105.4 149.8 119.1 -3.3

1937-41
76.1

MOROCCO-MANGANESE
50. 68.2

NIGERIA-OIL
90. 67.

P.1.-SILVER
28.6 59.

30.0

1944-52
31.4

1958-60
'79.2

1921-41
25.6

INDONESIA-MANGANESE
40. 58.2 30.3

ANGOLA-OIL 1958-62
67. 44. 57.

P.I.-GOLD 1921-41
22.3 40. 15.6

P.I.-IRON 1935-40
40. 38.2 27.8

CONGO (LEO.)-SILVER
3.6 34. 1.7

54.3

28.4

40.3

31.5

36.1

51.4

9.9

24,6

17.5

40.6

6.9

48.7

68.2

34.2

59.

1920-28
11.7

7.8

21.3

-3.0

1932-60
46.8

-6.5

30.8

3.6

-1.2

16.4

MALAYA-IRON 1951-57
33.3 31.5 26.5 25.7 27.5

-16.2 35.4

20.8

-3.1

11.2

40.

-13.4 5.4

14*5

20.7

34.

31.5

GUINEA-IRON 1953-57
33.3 31.5 27.6 -15.2 -13.4 -19.1 -1.3

43.3

31.4

46.4

25.6

-2.5

24.2

15.6

-5.0

1.7

26.5

-5.2

GHANA-SILVER
0. 30.4

MOROCCO-SILVER
0. 30.4

BURMA-SILVER
0. 30.4

1938-58
0.9

1952-58

1930-41
-0.1

BRITISH GUIANA-DIAMONDS
50. 30.1 39.4

MOROCCO-CEMENT 1945-55
25. 25.8 4.7

24.6

16.5

24.6

1958-62
24.3

-5.8 -4.9 30.4 0.9

-13.9 -13.9 30.4

-5.8

44.2

-5.9

33.6

30.4

30.1

-0.1

39.4

25.8 4.7 -1.0

P. -COPPER
83. 81.5

+1.2

-4.0

+1.2

-2.5

-1.0

+2.0

-3.9

+3.3

-5.5

-3.3

-2.5

III.

11.9 11.1~ -9#2



59

JAMAICA-ENERGY 1949-61
23.3 9.5

SENEGAL-CEMENT 1948-60
22.3 23.1 9.8

INDIA-CEMENT
22.3 23.1

1933-42
20.5

JAMAICA-ALUMINUM
22.3

GHANA-GOLD 1944-57
21.8

GHANA-MANGANESE
21.3

INDONESIA-CEMENT

BURMA-TIN
13.4 2

20.8

1954-62
15.8

-0.3

1936-57
-3.3

1933-39
8.3

1922-39
0.2 13.3

BRITISH GUIANA-ENERGY
19.9 6.1

SIERRA LEONE-ENERGY
11.1 17.7 3.9

17.5 10.9 3.7 2303

-23.6 -22.4 -36.9 -9.7

17.3 16.5

-16.3 -10.

16.

15.5

7.1

14.4

1949-61
14.1

1949-61
11.9

MOZAMBIQUE-ENERGY 1949-61
13.4 20.0 6.2 1

NIGERIA-ENERGY
10. 16.6

GHANA-ENERGY 1
10. 16.6

ALGERIA-ENERGY
9.5 16.1

1949-61
2.8

949-57
2.8

1949-61
2.3

6.6

10.8

10.8

2.2

-1.7

-2.7

6.3

7.6

7.5

5.3

10.

4.2

4.2

-4.4

FRENCH WEST AFRICA GROUP-ENERGY 1951-61
9.1 15.7 1.9 1.8 -4.8

10. 23*1

9.5

-23.b

20.5

-22.8 -10.5 -17.

-6.1

-9. 1

-5.4

7.5

0.3

1.9

2.8

-3.0

-3.0

21*8

21.3

20.8

20.2

19.9

17.7

20.

16.6

16.6

-11.6 16.1

-12. 15.7

-0.3

-3.3

8.3

13.3

6.1

3.9

6.2

2.8

2.8

2.3

1.9

ALGERIA-CEMENT
14.8 15.6

TRINIDAD-ENERGY
8.7 15.3

JAMAICA-CEMENT
14.3 15.1

1950-61
1.8

1949-61
1.5

1952-62
1.9

1.7

9.5

0.9

2.9

-12.1 15.6

-4.3 15.3

1.8

1.5 -1.7

-23.5 -24.3 -36.7 -17.7 -30.9 -1.0

ANGOLA-IRON 1958-62
40. 38.2 29.9 2. 3.8 -6.3

16.7

28.6

4.1

3.1

20.

13.3

-2.5

-4.2

0.

-2.5

-1.5

-2.4

-1.7

-0.6

-0.8

-4.2

0.

-1.7

0.

-2.

5.4 -2.9 -2.5



6Q

EGYPT-NITRATES 1952-54
28.6 14.5 18.6

Po.-CEMENT 1929-39
13.4 14.2 10.1

-24.1 -10.

-4.5

MALAYA-ENERGY 1949-57
7.3 13.9 0.5 8.1

SIERRA LEONE-DIAMONDS 1955-62
33.3 13.4 24.4 7.6

MALAYA-ALUMINUM 1953-57
18.3 12. 6.2 6.2

CONGO (LEO.)-MANGANESE 1955-62
-7.1 11.1 -13. 23.9

INDIA-IRON 1913-40
11.8 10. 10.8

MOROCCO-IRON 1940-57
11.8 10. 5.7

4.2

-3.9

1.5

27.5

12.5

5.7

6.0

-2*1

-20.

-8.6

-5.3

18.6

0.4

-0.2

5.0

-8.2

-18.3 -14.2 0.

14*2

13.9

13.4

12.

11.1

10.

10.

10.1

0.5

24.4

6.2

-1.0

-2.5

-4.3

-2.5

-13.0 -2.8

10.8

5.7

-0.4

-0.4

FRENCH WEST AFRICA GROUP-DIAMONDS 1936
28.6 8.7 20.9

ISRAEL-CEMENT 1934-49
7.2 8.0 1.5

-38.

2.2

SIERRA LEONE-IRON 1943-62
8.5 6.7 2.1 0.9

-61
-16.1 -25.8

1.4

2.7

-4.3

-3.7

-24.1 -11.9 -2.4

8.0

6.7

1.5

2.1

-4.7

MALAYA-TIN 1949-57
-1.2 5.6 -5.3 0.2

CONGO(LEO.)-COPPER 1933-62
6.7 5.2 -0.7 18.0

MOROCCO-PHOSPHATE 1946-57
9.5 4.6 -1.3 -9.3

NIGERIA-TIN 1940-62
4.4-2.4 -0.4 1.4

BRITISH GUIANA-ALUMINUM 1947-62
9.1 2.8 -7.0 -3.0

INDIA-ALUMINUM 1918-43
8.0 1.7 -2.4

GHANA-DIAMONDS 1947-57
20.0 0 0.1 4.4

GHANA-ALUMINUM 1942-56
4.4 -1.9 -4.4

-4.1

-5.7

-7.0

19.5

-11.1 5.6

12.1 5.2

-15.2 4.6

-8.2

3.3

2.2

14.2

-6.2 4.4

-12.8 2.8

-8.2

-1.4

1.7

0.1

-5.3

-0.7

-1.3

-0.4

-7.0

-2.4

4.4

+1.2

-0.3

-1.8

+0.5

-4.0

-2.2

0.

-40.5 -34.2 -43. -34*7 -3'7o2 -5#0



61.

EGYPT-PHOSPHATE 1946-54
5.2 -8.5

TRINIDAD-OIL 1951-62
11.1 -11.9 1.6

-14.7 -0.6

-17.7 5.3

CONGO (LEO.)-DIAMONDS 1949-59
7.2 -12.7 -2,2 0.1 20.

-14.3 -8.9

-4.2

10.6

-8.5

-11.9 1.6

-12.7 -2.2

INDONESIA-OIL 1907-40
8.0 -15. -1.0 -28.7 -5.7

CONGO (LEO.)-TIN 1956-62
-22.3 -15.5 -22.1 -2.7 -9.5

-14.7 -15.

-9.3

-1.0

-15.5 -22.1 +1.7

GUINEA-ALUMINUM 1954-59
-14.3 -20.6 -25.4 -34.5 -28.2 -39.3 -20.6 -25.4 -2.0

ALGERIA-PHOSPHATE 1953-62
-11.1 -25.2 -21.9 -3941 -25.0 -35.8 -25.2 -21.9 -1.1

ANGOLA-MANGANESE 1953-62
98.2 13.8

ANGOLA-ENERGY 1949-61
22.3 28.9 15.1

ANGOLA-CEMENT 1957-62
0.8

34.8

25.5

-11.1 -2.6

16.6

18.9

-3.4

10.4

11.7

38.2

28.9

-14.5 0.8

13.8

15.1

-3.3

-2.5

-11.1 0.

ANGOLA-DIAMONDS 1956-62
3.8 -13.3 6.6

SURINAM-ALUMINUM 1952-62
-6.3 -13.7 -20. -13.7 -27.4 -6.3 -13.7 -2.0

END

-5.0

0.

-1.0

20.

10. -9.9 0.4 -9.9 3.8
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PERIODS JUST PRIOR TO INDEPENDENCE

COUNTRY-MINERAL
X(8) X(1)

DATES
X(2)

INDONESIA-TIN 1945-48
1390. 11.2 24.

Po.-COPPER 1937-
35. 20.5 7

MOROCCO-MANGANESE
450. 8.3

NIGERIA-OIL
5.7 9.8

Pe.-SILVER
20.5

41
4.

36.

1958-60
17.

1921-41
74.

INDONESIA-MANGANESE
39.0 11.2 24.

X(3)

1.98

1.57

1944-52
1.32

1.59

1.46

1920-28
1.87

ANGOLA-OIL 1958-62
0.62 4.1 8.0

P.1.-GOLD 1921-41
78.0 20.5 74.

Po.-IRON 1935-40
54.0 20.5 74.

CONGO (LEO.)-SILVER
381. 6.3

MALAYA-IRON
40. 15.9

GUINEA-IRON
18.0 5.5

GHANA-SILVER
11.1

36.

1951-57
84.

1953,--57
4.0

1938-58
39.

MOROCCO-SILVER 1952-58
103. 8.3

BURMA-SILVER
263. 10.5

36.

1930-41
58.

BRITISH GUIANA-DIAMONDS
38.0 2.1 131.

0.0

1.46

1.55

1932-60
1.20

1.71

1.23

1.54

1.45

1.87

1958-62
1.43

MOROCCO-CEMENT 1945-55
1.36 71.1 159.

5.3

X(4)

150.

73.1

71.1

62.9

73.1

150.

195.

73.1

73.1

144.

62.1

210.

113.

71.1

149.

51.

X(5)

127.

201.

159.

70.

201.

127.

70s

201.

201.

98.

298.

58,6

135.

159.

52.

311.

X(6)

80.

45.

50a

14.

22.5

10.0

9.8

22.5

45s

20.5

34.

14.

32.

50s

17s

7.5

X(7)

95.9

24.0

11.6

35.3

24.0

95.9

4.1

24.0

24.0

13.7

6.7

2.7

6.7

11.6

19.3

0.6

2.8

24.0 8.3 36.o 50o 11.6



JAMAICA-ENERGY
17.0 77.

SENEGAL-CEMENT
3.1 10.9

63
1949-61
126.

1948-60
12.

INDIA-CEMENT 1933-42
161. 33.0

'JAMAICA-ALUMINUM
2740. 77.

GHANA-GOLD
207. 11

24.0

0.78

1.20

1.91

1954-62
126.

1944-57
.1

GHANA-MANGANESE
1240. 11.1

INDONESIA-CEMENT
15.0

BURMA-TIN
170. 1

11.2

39.

1936-57
39.

0.95

1.57

1.53

1933-39
24.

1922-39
0.5

1.93

1.8758.

BRITISH GUIANA-ENERGY
0.76

SIERRA
0.24

2.1 131.

LEONE-ENERGY
14.5 11.

MOZAMBIQUE-ENERGY
1.6 7.5

NIGERIA-ENERG
3.0 9.8

GHANA-ENERGY
1.4 11.1

6.0

1949-61
1.34

1949-61
1.43

1949-61

Y 1949-61
17.

1949-57
39.

ALGERIA-ENERGY 1949-61
6.5 4.0 41.

1.26

1.43

1.60

1.85

FRENCH WEST AFRICA GROUP-ENERGY
1.8 3.9

ALGERIA-CEMENT
30. 4.0

5.0

1950-61
41.

TRINIDAD-ENERGY 1949-61
4.0 77. 165.

JAMAICA-CEMENT
5.8 77.

1952-62
126.

1.26

1.85

48.2

92.9

146.

48.2

113.

113.

150.

149.

51.

153.

34.2

62.9

113.

118.

1951-61
188.

118.

-1.00 48.5

0.90 48.2

ANGOLA-IRON 1958-62
13.0 4.1 8.0 0.0 195. 70.

265.

58.

72.

265.

135.

135.

127.

52.

311.

73.

70.

70.

135.

176.

58.

176.

291.

265.

3.5

9.1

140s

3.5

32.

32.

20.

8.5

7.5

3.6

12.8

14.

32.

21.

45.7

21.

1.0

3.5

1.6

2.6

436.4

1.6

6.7

6.7

95.9

19.3

0.6

2.5

5.1

35.3

6.7

10.2

19.5

10.2

6.7

1.6

9s8 4.1



EGYPT-NITRATES 1952-54
35. 10.8 46.

Ps.-CEMENT -1929-39
16.0 20.5 74.

MALAYA-ENERGY 1949-57
63.0 15.9 84.

1.72

1.51

1.70

SIERRA LEONE-DIAMONDS 1955-62
450. 14.5 11.

MALAYA-ALUMINUM 1953-57
14.0 15.9 84.

1.48

1.60

CONGO (LEO.)-MANGANESE 1955-62
300. 6.3 36. 1.45

INDIA-IRON 1913-40
106. 33.0 24.

MOROCCO-IRON 1940-57
56.0 8.3 36.

1.85

1.33

108.

73.1

62.1

153.

62.1

144.

146.

71.1

133.

201.

298.

76.

298.

98.6

72.

159.

FRENCH WEST AFRICA GROUP-DIAMONDS 1936-61
67.0 3.9 5.0 1.02 188. 58.

ISRAEL-CEMENT 1934-49
29.0 45.5 275.

SIERRA LEONE-IRON 1943-62
41.0 14.5 11.

MALAYA-TIN 1949-57
3140. 15.9 84.

-0.98 31.4

1.39

1.70

CONGO(LEO.)-COPPER 1933-62
670. 6.3 36.

MOROCCO-PHOSPHATE 1946-57
1540. 8.3 36.

NIGERIA-TIN 1940-62
504. 9.8 17.

1.24

1.39

1.48

BRITISH GUIANA-ALUMINUM 1947-62
1390. 2.1 131.

INDIA-ALUMINUM 1918-43
41. 33. 24.

1.33

1.87

153.

62.1

144.

71.1

62.9

51.0

146.

540.

76.

298.

98.

159.

70a

311.

72.

GHANA-DIAMONDS 1947-57
2170. 11.1 39. 1.59 113. 135.

52.

22.5

34a

3.6

34.

41.

70s

50.

45.7

106.

3.6

34.

41.

50.

14.

7.5

70s

26.1

24.0

6.7

2.5

6.7

13.7

436.4

11.6

19.5

2.2

2.5

6.7

13.7

11.6

35.3

0.6

436.4

321o 6s7
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GHANA-ALUMINUM 1942-56
174. 11.1 39.

EGYPT-PHOSPHATE 1946-54
174. 10.8 46.

1.56

1.70

113.

108.

TRINIDAD-OIL 1951-62
47. 77. 165. -0.93 48.5

CONGO (LEO.)-DIAMONDS 1949-59
5680. 6.3 36.

INDONESIA-OIL 1907-40
202. 11.2 24.

CONGO (LEO.)-TIN-1956-62
640. 6.3 36.

GUINEA-ALUMINUM 1954-59
179. 5.5 4.0

1.38

1.87

1.46

1.24

ALGERIA-PHOSPHATE 1953-62
160. 4.0 41. 1.86

144.

150.

144.

79.4

118.

ANGOLA-MANGANESE 1953-62
39. 4.1 8.0

ANGOLA-ENERGY 1949-61
0.55 4.1 8.0

ANGOLA-CEMENT 1957-62
5.3 4.1 8.0

ANGOLA-DIAMONDS 1956-62
378. 4.1 8.0

-0.40 195.

-0.70 195.

0.0

0.0

195.

195.

SURINAM-ALUMINUM 1952-62
1650. 1.5 88. 0*48 44.

END

135.

133.

291.

98.

127.

98.

58.

176.

32.

5 2,6

1.0

41.

10.0

41.

14.

21.

9.8

9.8

9.8

9.8

11.

6.7

26.1

6.7

13.7

95.9

13.7

2.7

10.2

4.1

4.1

4-.1

0.3

70.

70e

70.

70s

356.
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PERIODS JUST AFTER INDEPENDENCE

COUNTRY-MINERAL
Y Y(A)

GUINEA-ALUMINUM
125. 118.7

DATES
Y(B)

1959-62
108.6

Y(C) Y(D) Y(E)

126.1 132.4 116.

Y(F) Y(G) Z(A)

118.7 108.6 -3.3

INDONESIA-MANGANESE
83.0 101.2 73.9

ISRAEL-POTASH
100. 85.9

1952-56

1953-58
94.8

P..-CEMENT 1945-50
67. 67.8 40.3

P..-GOLD 1947-52
50. 67.7 44.7

NIGERIA-OIL 196
90. 67.

INDIA-MANGANESE
40. 58.2

BURMA-SILVER 1
25. 55.4

NIGERIA-CEMENT
50. 50.8

0-62
80.5

1945-53
25.

951-62
22.2

1958-62
41.6

ISRAEL-PHOSPHATE 1952-58
62. 47.9 55.2

ISRAEL-NITRA
62. 47.9

P.-SILVER-
12.5 42.9

MOROCCO-COPPER
33.3 31*8

80.6

48.6

62.4

62.3

35.

62.

59.2

28.8

10.6

TES 1955/6-61/2
46.8 10.

1948-62
8.9 37.

1957-62
25.9

P.1.-IRON 1949-54
33.3 31.5 24.2

MALAYA-IRON
33.3 3105

1957-62
27.9

P..-COPPER 1946-62
28.6 27.1 20.3

INDIA-ALUMINUM 1948-62
33.3 27.0 19.0

62.4

62.7

61.6

44.6

58.

43.8

28.6

18.

24.7

24.76

4

39.2

-9.7

35.3

21.7

30.8

7.1

40.7

37.1

23.2

37.1

53.3

57.5

34.9

39.3

48.5

28.8

26.

9.6

17.9

9.5

3.5

33.3

-17.

31.7

14.9

22.8

65*4

50.1

67.8

67.7

31.2

58.2

55.4

15.

12.1

12al

42.9

31.8

-4@3

31.5

27.1

27.

38.1

59.

40.3

44.7

44.7

25.

22.2

5.4

19.4

11.

8.9

-2.5

-4.0

-4.0

0.

0.

0.

-3.3

-2.5

-1.7

-1.7

-3.6

25.9

-11.6 +4.0

27.9

20.3

19.

-4.0

-0.6

0.

EGYPT-IRON 1956-62
28.6 26.8 21.3 25.3 27.1 19.8 26.8 21.3 -6.7
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INDONESIA-CEMENT
25. 25.8

ISRAEL-ENERGY
18.2 24.8

BURMA-ENERGY
18.2 24.8

1951-62
13.9

1949-61
11.

1949-61
11.

GHANA-GOLD 1957-62
4.1 21.8 15.1

INDIA-PHOSPHATE 1948-62
33.3 19.2

P..-ENERGY
11.8 18.4

23.1

1949-61
4.6

41.

23.3

28.6

25.6

23.

13.

GHANA-SILVER 1958-62
-73. -42.6 -73.2 -38.8 -69.6 -69.4 -42.6 -73.2 0.0

INDIA-CEMENT
16.7 17.5

MOROCCO-ENERGY
9.5 16.1

INDONESIA-TIN
8.5 15.3

INDIA-IRON
16.7 14.9

1948-62
3.2

1957-61
2.3

1948-54
3.5

1947-62
9.0

EGYPT-NITRATES 1954-61
12.7 -22.8 -8.7 -24.6 -21.3 -23.1 -2.9

INDIA-NITRATES
28.6 14.5

EGYPT-ENERGY
7.3 13.9

INDIA-ENERGY
7.3 13.9

EGYPT-CEMENT
12.5 13.3

ISRAEL-CEMENT
11.8 12.6

1944/5-60/1
10.7

1955-61
0.1

1949-61
0.1

1952-62
0.1

1949-61
-1.8-

MALAYA-ALUMINUM 1957-62
18.3 12. 4.6

INDIA-GOLD 1952-62

18.3

12.5

17.7

11.8

11.1

15.8

32.4

5.8

11.1

11.

10.3

22.1

14.5

-1.4

3.9

-1.4

-3.3

8.4

14,65

13.9

13.9

13.3

12.6

12.

10.7

0.1

0.1

-2.5

0.0

0.1

-1.8

4.6

-1.7

-4.0

-10.8 15.2 -2.5 -7.0

40.2

16.7

22.

7.9

37.1

6.4

29.1

9.5

14.8

18.9

26.9

-0.8

25.8

24.8

24.8

21.8

19.2

18.4

13.9

11.

11.

15.1

23.1

4.6

-1.1

-0.8

-4.3

0.

21.3

23.5

30.5

18.7

20.5

16.9

23.7

20.5

7.0

9.7

18.7

12.8

17*5

16.1

15.3

14.9

28.6

3.2

2.3

3.5

9.0

14.5

-3.3

-6.3 11.4 11.4 -10.8 -2.0



GHANA-MANGANESE 1957-62
-10. 8.2 -12.6 12.

GHANA-ALUMINUM 1957-62
11.8 5.5 -1.9 9.3

MOROCCO-PHOSPHATE 1957-62
9.5 4.6 -4.9

INDIA-COPPER 1948-62
4.2 2.7 -2.7

BURMA-OIL 1948-62
25. 2. 15.

12.

6.5

5.8

BURMA-TIN 1947-62
-5.7 1.1 -10.8 4.9

MALAYA-ENERGY 1957-61
7o3 0.7 0.1

GHANA-ENERGY 1957-61
3.7 -2.9 -3.5

INDONESIA-OIL 1949-62
14.3 -8.7 3.9

4.5

0.9

6.5

-6.2

15.6

16.9

8.0

28.8

-19

11.1

7.5

29.5

-8b8

1.9

2.5

1.1

18.8

-7.

3.9

0.3

19.1

8.2

5.5

4.6

2.7

2.

1.1

0.7

-2.9

-8.7

-12.6 -6.0

-1.9

-4.9

-2.7

15.

-8.0

-0.7

-2.1

-10.8 -5.3

0.1

-3.5

3.9

MOROCCO-SILVER 1958-62
-9*6 4+=6 -2.2

EGYPT-PHOSPHATE 1954-62
3.4 -10.7 -6.5

-32.6 -33.2 -9.6

-12.2 1.9 -8.0 -10.7 -6.5

GUINEA-IRON 1957-62
-12.5 -14.3 -17.6 -6.9

MOROCCO-IRON 1957-62
-14.3 -16.1 -19.4 -8.7

INDIA-OIL 1947-62
5.9 -17.1 -4.3

GHANA-DIAMONDS 1957-62
1.2 -18.7 -5.1

-5.1

-6.9

-13.3 9.7

-14.9 500

-10.2 -14.3 -17.6 -6.0

-12.0 -16.1 -19.4 -4.0

-0.5

-1.3

-17.1 -4.3

-18.7 -5.1

MOROCCO-CEMENT 1956-58
-25. -24.2 -32.9 -16.8 -17.6 -25.5 -24.2 -32.9 -5.0

INDONESIA-ALUMINUM 1949-53
-50. -56.3 -69.8 -41.1 -34.8 -54.6 -56.3 -69.8 -7.5

END

-40. -40.6 0.

-1.3
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PERIODS JUST AFTER INDEPENDENCE

COUNTRY-MINERAL DATE
X(8) X(1) X(2)

GUINEA-ALUMINUM 1959
5.5

INDONESIA-MANGANESE
11.2 24.

ISRAEL-POTASH 1953-5
3.7 45.5 275.

Ps t.-CEMENT

P..-GOLD

20.5
1945-50

74.

1947-52
20.5

NIGERIA-OIL
9.8

74.

1960-62
17.

INDIA-MANGANESE
1350. 33.

BURMA-SILVER 19
67. 10.5

NIGERIA-CEMENT

ISRAEL-PHOSPHAT
45.5

S
X(3)

-62
1.35

1952-56
2.02

8
0.65

1.65

1.68

1.60

1945-53
24.

51-62
58.

1958-62
17.

E 1952-58
275.

1.97

2.00

1.36

0.6

ISRAEL-NITRATES 1955/6-61/2
45.5 275.

P..-SILVER 1948-62
22. 20.5 74.

MOROCCO-COPPER
8.3

1957-62
36.

P.I.-IRON 1949-54
20.5 74.

MALAYA-IRON 1957-62
110. 15.9 84.

Po.-COPPER 1946-62
20.5 74.

0.84

1.72

1.51

1.7

1.75

1.7

INDIA-ALUMINUM 1948-62
52. 33. 24. 2.00 146. 72.

598.

21.

18.

99.

20.

5.0

X(4)

210.

150.

31.4

73.1

73.1

62.9

146.

149.

62.9

31.4

31.4

73.1

71.1

73.1

62.1

73.1

24.

X(5)

58.

127.

540.

201.

201.

70.

72.

52a

70.

540.

540.

201.

159.

201.

298.

201.

X(6)

14.

80.

212.

90.

90.

21.

279.

34.

21.

212.

212.

90.

50.

90.

34.

90.

X(7)

2.7

95.9

2.2

24.0

24.0

35.3

436.4

19.3

35.3

2.2

2.2

24.0

11.6

24.0

6.7

24.0

15.

3.6

39.

51.

9.8

279a 436.4
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EGYPT-IRON
5.6 10.8

1956-62

INDONESIA-CEME
62. 11.2

ISRAEL-ENERGY
6.0 45.5

BURMA-ENERGY
2.0 10.5

46.

NT 1951-62
24.

1949-61
275.

1949-61
58.

GHANA-GOLD 1957-62
197. 11.1 39

INDIA-PHOSPHATE
2.0 33.

P*.I-ENERGY
8.4 20.5

19

GHANA-SILVER 1
0.59 11.1

INDIA-CEMENT 1
211. 33.

MOROCCO-ENERGY
3.5 8.3

INDONESIA-TIN
1830. 11.2

1948-62
24.

49-61
74.

958-62
39.

948-62
24.

1957-61
36.

1948-54
24.

INDIA-IRON 1947-62
31. 33. 24.

EGYPT-NITRATES 1954-61
40. 10.8 46.

INDIA-NITRATES
159. 33.

EGYPT-ENERGY
16. 10.8

INDIA-ENERGY
133. 33.

EGYPT-CEMENT
60. 10.8

1.77

2.03

0.6

2.00

1.67

1.99

1.72

1.67

2.00

1.51

1.98

1.99

1.76

1944/5-60/1
24.

1955-61
46.

1949-61
24.

1952-62
46.

ISRAEL-CEMENT 1
31. 45.5

MALAYA-ALUMINUM
17. 15.9

949-61
275.

1957-62
84.

1.98

1.76

2.00

1.76

0.6

108.

150.

31.4

149.

113.

146.

73.1

113.

146.

71.1

150.

146.

108.

146.

108.

146.

108.

31.4

133.

127.

540.

52.

135.

72.

201.

135.

72.

159.

127.

72.

133.

72.

133.

72.

133.

540.

1.75 62.1 298.

52.

80.

212.

34.

32.

279.

90.

32.

279.

50.

80.

279.

52.

279.

52.

279.

52.

212.

26.1

95.9

2.2

19.3

6.7

436.4

24.0

6.7

436.4

11.6

95.9

436.4

26.1

436.4

26.1

436.4

26.1

2.2

34. 6.7

.



7/1

INDIA-GOLD 1952-62
45. 33. 24.

GHANA-MANGANESE 1957-62
400. 11.1 39.

GHANA-ALUMINUM 1957-62
88. 11.1 39.

2.00

1.67

1.67

MOROCCO-PHOSPHATE 1957-62
1830. 8.3 36.

INDIA-COPPER 1948-62
28. 33. 24.

BURMA-OIL 1948-62
2.5 10.5 58.

BURMA-TIN 1947-62
56. 10.5 58.

MALAYA-ENERGY 1957-61
66. 15.9 84.

GHANA-ENERGY 1957-61
1.5 11.1 39.

INDONESIA-OIL 1949-62
154. 1102 24.

MOROCCO-SILVER 1958-62
46. 8.3 36.

EGYPT-PHOSPHATE 1954-62
160. 10.8 46.

1.51

1.99

1.99

1.99

1.75

1.66

2.02

1.52

1.76

146.

113.

113.

71.1

146.

149.

149.

62.1

113.

150.

71.1

108.

GUINEA-IRON 1957-62
14.9 5.5

MOROCCO-IRON 1957-62
30. 8.3 36.

INDIA-OIL 1947-62
4.5 33. 24.

GHANA-DIAMONDS 1957-62
1200. 11.1

MOROCCO-CEMENT
20. 8.3

39.

1956-58
36.

1.33 210.

1.51

2.00

1.67

1.48

INDONESIA-ALUMINUM 1949-53
591. 11.2 24. 2.00

71.1

146.

113.

71.1

150.

END

72.

135.

135.

159.

72.

52.1

52.

298.

135.

127.

159.

133.

58.

159.

72.

135.

159.

127.

279.

32.

32.

50.

279.

34.

34.

34.

32.

80.

50.

52.

14.

50.

279.

32.

50.

80.

436.4

6.7

6.7

11.6

436.4

19.3

19.3

6.7

6.7

95.9

11.6

26.1

2.7

11.6

436.4

6.7

11.6

95.9
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RECENT PERIODS NOT DIRECTLY RELATED TO INDEPENDENCE

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

BRAZIL-NITRATES 1957/8-60/1
111. 96.9 102. 95.4

CHILE-SILVER 1946-62
12.5 4209 7.2

PERU-SILVER 1946-62
10. 40.4 4.7

THAILAND-CEMENT 1947-62
33.3 34.1 18.7

JORDAN-PHOSPHATE 1952-62
46. 31.9 36.2

VENEZUELA-ENERGY 1949-61
25. 3106 17.8

THAILAND-ENERGY 1949-61
25. 31.6 17.8

CHILE-IRON 1955-62
33.3 31.5 28.6

LIBERIA-ENERGY 1949-61
22.3 28.9 15.1

MEXICO-SILVER 1946-62
-1.8 28.6 -7.1

41.4

38.9

32.6

-0.1

30.1

30.1

30.0

23.5

27. 1

Y(D) Y(E)

109.5 100.5 96.9

11.

8.5

31.8

14.0

23.5

31.8

16.9

-3.3

5.7

3.2

17.2

4.2

16.3

16.3

26.8

9.3

-8.6

BRAZIL-OIL 1942-62
50. 27. 39.5 -10.3 12.7 2.2

JORDAN-CEMENT 1956-62
25. 25.8 14.3

VENEZUELA-CEMENT 1935-62
25. 25.8 16.1

BOLIVIA-SILVER 1944-62
-4.6 25*8 -6.9

PERU-COPPER 1948-62
25. 23.5 18.3

BOLIVIA-CEMENT 1957-62
22.3 23.1 10.8

P..-CEMENT 1953-62
22.3 23.1 11.7

-7.7 -8.5 -17.7 -10.

-11.5 -12.3 -21.2 -10.

24.3

22.

21.6

-6.1

23.5

20.8

-8.4

16.8

9.3

25.8

23.5

23.1

-21.5 -1.7

-19.7 -0.7

-6.9

18.3

10.8

23.1 11.7 -1.1

Y(F) Y(G)

102.

7.2

4.7

18.7

0.4

17.8

17.8

28.3

15.1

-7.1

42.9

40.4

34*1

-3.9

31.6

31.6

31.5

28.9

28.6

-8.8

Z(A)

0.

-3*7

-0.6

-1.4

-2.0

-2.8

-2.5

-3.1

-2.03.7

-3.9

-2.1

0.

17.7 16.9 6.3
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MOROCCO-MANGANESE 1952-62
2.9 21.1

TURKEY-CEMENT 1943-62
20. 20.8 8.5

PERU-IRON 1953-62
22.3 20.5 15.

LIBERIA-IRON 1952-62
20. 18.2 8.3

BRAZIL-IRON 1948-62
20. 18.2 10.7

CHILE-MANGANESE 1952-62
18.2 -9.4

BRAZIL-GOLD 1920-62
0. 17.7 -3.9

P.I.-GOLD 1953-62
0. 17.7 -6.4

COLOMBIA-GOLD 1949-62
17.7 -5.3

PERU-ENERGY 1949-61
11.1 17.7 3.9

COLOMBIA-CEMENT 1934-62
16.7 17.5 7.6

SYRIA-CEMENT 1953-62
16.7 17.5 4.8

BRAZIL-ENERGY 1949-61
10.8 17.4 3.6

CHILE-OIL 1950-62
40. 17. 29.

COLOMBIA-ENERGY 1949-61
10. 16.6 2.8

MEXICO-ENERGY 1949-61
10. 16.6 2.8

MOROCCO-CEMENT 1958-62
15.4 16.2

BRAZIL-ALUMINUM 1948-62
22.3 ' 16.0 8.0

28.5

19.3

10.3

18.5

1.0

7.0

21*1

20.8

-6.4

8.5

-16.8 -15.0 -22.3 -15.3 -20.8 -3.3

-23.

16.7

16.7

16.2

12.3

16.2

16.2

-21.6 -33.3 -17.6 -27.5 -1.0

18.5

-1.5

-1.5

9.2 18.2

-10.9 18.2

-5.4 1707

-11.8 17.7

-1.5

9.6

-6.8

2.4

17.7

17.7

10.7

-9.4

-3.9

-6.4

-5.3

3.9

-19.8 -20.6 -29.7 -18.3 -28.2 +0.7

24.9

15.9

24.1

9.3

-20.3 2.7

15.1

15.1

23.6

14.5

8.5

8.5

22.8

20.8

12.2

2.1

17.5

17.4

4.8

3.6

MEXICO-CEMENT 1935-62
14.3 15.1 5.4 15.1 5.4 +0.7

-1.0

0.

-0.7

-0.7

0.

-1*5

-1.6

-1.1

-1.7

-8.3 -18.8 -6.8

1.3

1.3

9.4

6.5

16.6

16.6

16.2

16.0

2.8

2.8

2.0

8.0

0.

0.

0.

-4.3

13.6 12.8 3.9



INDONESIA-ENERGY 1955-61
8.3 14.9 0.2

Pa. -NITRATES
28.6 14.5

1953/4-60/1
17.7 -26.7 -12.6 -23.5 -21.3 -18.1 -1.4

BRAZIL-CEMENT 1955-62
13.4 14.2 2.5

BOLIVIA-ENERGY 1949-61
6.9 13.5 -0.3

CHILE-ENERGY 1949-61
5.6 12.2 -1.6

PERU-GOLD 1955-62
-5.9 11.8

MEXICO-IRON 1933-62
13.4 11.6 4.6

TURKEY-ENERGY 1953-61
5.0 1106 -2.2

THAILAND-TIN 1950-62
4.6 1104

CHILE-GOLD 1940-62
-5.4 11.3 -5.5

4.4

12.8

12.

10.7

-12.2 10.3

10.1

10.1

9.9

9.8

MALAYA-GOLD 1959-62
-6.7 11.0 -14.1 14.8

PERU-CEMENT 1941-62
10. 10.8 -0.9

COLOMBIA-IRON 1955-62
11.8 10.0 4.3

9.3

11.9

5.4

4.1

-7.4

11.9

3.5

3.1

-6.9

.-2.9

8.5

1.0

-1.8

-3.1

14.2

13.5

12.2

-13.7 11.8

3.1

-3.7

2.9

-7.0

11.6

11.6

11.4

11.3

-10.3 11.

-2.4 10.8

2.5

-003

-1.6

-12.2 0.

4.6

-2.2

4o4

-5.5

-14.1 0.

-0.9

-27.3 -25.5 -33.0 -25.8 -31.5 0.

INDIA-MANGANESE 1953-62
-8.5 9.7 -14.7 13.5

INDONESIA-ALUMINUM 1953-62
15.4 9.1 1.3

CHILE-CEMENT 1935-62
8.0 8.8 -3.1

24.3

7.3

MEXICO-GOLD 1952-62
-9.1 8.6 -14.4 7.1

-4.7

30.6

6.5

-10.9 9.7

16.5

-4.6

9.1

8.8

-10.6 -15.9 8.6

-14.7 0.

1.3

-3.1

-4.4

-0.4

-14.4 -1.0

TURKEY-COPPER 1938-62
9.5 8.0 4.9

BOLIVIA-TIN 1940-62
-4.4 2.4 -4.3

-29.3 -27.8 -32.4 -27.8 -30.9 -1.2

0.9 -5.9 -5.8

74

30.1 23.5 15.4 1409 0.2

0.

-3.3

-0.8

0.

0.

-4.1

+1.1

2.4 -4.3 -2.3
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CHILE COPPER 1936-62
3.4 1.9

IRAQ-OIL 1942-62
22.3 -0.7

-1.9

11.69

ISRAEL-POTASH 1958-62
13.4 5.2

MEXICO-COPPER 1932-62
0. -1.5 -7.2

CHILE-POTASH 1955-62
12.5 -1.6 6.1

P..-IRON 1954-62
-1.8

0.4

-2.2

-2.2

-3.0

-3.1

-10.7 -7.2

TURKEY-MANGANESE 1952-62
-22.3 -4.1 -31.4 -5.6

TURKEY-OIL 1955-62
16.7 -6.3 8.1

INDONESIA-TIN 1954-62
-13.4 -6.6

-7.8

-14.4 8.6

VENEZUELA-DIAMONDS 1947-62
11.8 -8.1 -1.0 -9.6

-3.4

10.4

3.7

-8.7

4.6

1.9

-0.7

-0.7

-1.5

-1.6

1.9

20.8

11.9

-1.5

11.

-5.4

-23.8 -32.9 -4.1

15.2

1.8

10.3

6.6

0.8

-2.5

-6.3

-6.6

-8.1

-1.9

11.9

5.2

-7.2

6.1

-0.8

-3.0

0.

-2.3

-1.4

-10.7 -1.2

-31a4 -4.0

8.1

-14.4 +1.2

-1.0 -6.0

ISRAEL-PHOSPHATE 1958-62
3.6 -10.5 -12.0 -12.0 -2.1 -13.5 -10.5 -12.0 0.

VENEZUELA-OIL 1932-62
11.1 -11.9 1.9

BOLIVIA-COPPER 1948-62
-10.5 -12.0 -18.4

-13.4 9.6 0.4 -11.9 1.9 -1.0

-13.5 -12.0 -19.9 -12.0 -18.4 -2.1

TURKEY-IRON 1957-62
-12.5 -14.3 -17.7 -15.8 -14.0 -19.2 -14.3 -17.7 0.

MEXICO-OIL 1945-62
7.7 -15.3 -2.5 -16.8 6.2

CHILE-NITRATES 1945/6-61/2
-1.2 -15.3 -14.0 -16.8 -2.7

VENEZUELA-GOLD 1957-62
-33.0 -15.6 -40.

COLOMBIA-OIL 1928-62
4.4 ' -18.6 -3.6

CHILE-PHOSPHATE 1956-62
-33.3 -19.2 -43.1

-4.0 -15.3 -2.5

-15.5 -15.3 -14.0 -4.4

-17.1 -34.8 -41.5 -15.6 -40.

-20.1 2.9 -5.1 -18.6 -3.6 -1.5

-20.7 -34.8 -44.6 -19.2 -43.1 -1.7

-16.1 -1.8



76

PERU-OIL 1939-62
3.1 -19.9 -57 -21.4 1.6 -7.2 -19.9 -5.7 O.

BOLIVIA-OIL 1957-62
-2.0 -25.0 -13.9 -26.5 -3.5 -15.4 -25. -13.9 0.

INDONESIA-MANGANESE '1956-62
-59. -40.8 -63.2 -25.6 -43.8. -48. -40.8 -63.2 -5.0

CUBA-SILVER 1945-58
11.1 41.5 6.5 40. 9.6 5.0 41.5 6.5 -4.6

CUBA-ENERGY 1949-59
11.1 17.7 3.9 16.2 9.6 2.4 17.7 3.9 0.

CUBA-CEMENT 1940-58
14.3 15.1 4.8 13.6 12.8 3.3 15.1 -4.8 +0.6

END

Sample Calculations

Brazil-Oil 1942-1962 (page 72, seventh from the bottom)
To obtain y : Take the uncorrected growth index, y,

(50.) and subtract 3.0, the petroleum correction. This
gifes 27., the tabulated value Of ya'Then to obtain yg from this number, subtract 35.8
(to normalize for initial growth in an independent country).
The result of 27.-35.8 is -8.8, the tabulated value of yg.

To obtain y8: 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 35.8 (to normalize for initial
growth in an independent country) to obtain 12.7, the
tabulated value of yd*

The actual production curve for this example will
be found on page 301.
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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 5.1 93. 1.66

CHILE-SILVER 1946-62
72.0 18.0 146.

PERU-SILVER
958. 4.9

1946-62
82.

THAILAND-CEMENT 1947-62
18.0 15.3 50.

JORDAN-PHOSPHATE 1952-62
80.0 5.3 26.0

1.77

1.46

0.93

0.70

VENEZUELA-ENERGY 1949-61
37.0 4.9 117.

THAILAND-ENERGY 1949-61
3.1 15.3 50.

CHILE-IRON 1955-62
93.0 18.0 146.

LIBERIA-ENERGY 1949-61
0.1 1.9 9.0

MEXICO-SILVER 1946-62
1870. 15.3 103.

BRAZIL-OIL 1942-62
1.7 5.1 93.0

JORDAN-CEMENT 1956-62
3.8 5.3 26.

VENEZUELA-CEMENT 1935-62
25.0 4.9 117.

BOLIVIA-SILVER 1944-62
305. 3.7 52.

PERU-COPPER 1948-62
140. 4.9 82.

BOLIVIA-CEMENT 1957-62
1.2 3.7 52.0

1.26

0.95

1.82

X(4)

170.

116.

97.2

48.7

49.5

51.4

48.7

116.

-0.47 200.

1.58

1.59

0.95

1.06

1.43

1.46

1.53

70.1

170.

49.5

51.4

90.7

97.2

90.7

P.I.-CEMENT 1953-62
74.0 1.74 73.1

X(5)

262.

180.

140.

100.

960

762.

100.

180.

103.

187.

262.

96.

762.

66.

140.

66.0

X(6)

157.

54.0

48.

54.0

66.0

304.

54.0

54.

11.0

146.

157.

66.

304.

30.0

48.0

30.0

X(7)

70.5

7.4

10.9

25.5

1.7

5.0

25.5

7.4

1.3

34.9

70.5

1.7

5.0

3.5

10.9

3.5

24.0 20.5 201.6 90.60 24.0
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MOROCCO-MANGANESE 1952-62
379. 8.3

TURKEY-CEMENT
27.0 24.0

36.

1943-62
103.

PERU-IRON 1953-62
88.0 4.9

LIBERIA-IRON
55.0 1.9

BRAZIL-IRON
91.0 5.1

CHILE-MANGAN
40.0 18.0

82.0

1952-62
9.0

1948-62
93.0

ESE 1952-62
146.

BRAZIL-GOLD 1920,-62
36.0 5.1 93.0

P..-GOLD 1953-62
104. 20.5

COLOMBIA-GOLD
114.0 4.8

PERU-ENERGY
7.9 4.9

74.

1949-62
105.

1949-61
82.0

COLOMBIA-CEMENT
36.0 4.8

SYRIA-CEMENT
16.0 10.8

1934-62
105.

1953-62
69.0

BRAZIL-ENERGY 1949-61
51.0

CHILE-OI
5.6

5.1 93.

L 1950-62
18.0 146.

COLOMBIA-ENERGY 1949-61
16.0 4.8

MEXICO-ENERGY
61.0 15.3

MOROCCO-CEMENT
18.0 8.3

BRAZIL-ALUMINUM
25.0 5.1

MEXICO-CEMENT 1
106. 15.3

105.

1949-61
103.

1958-62
36.

1948-62
93.0

1.45

1.22

1.51

0.0

1.61

1.81

1.45

1.74

1.35

71.1

165.

97.2

200.

170.

116.

170.

73.1

89.6

1.48 97.2

1*18

0.0

1.62

1.80

1.34

1.59

1.52

1.62

89.6

26.3

170.

116.

89.6

70.1

71*1

170.

935-62
103. 1.51 70.1

159.

276.

140.

103.

262.

180.

262.

201.

330.

140.

330.

111.

262.

180.

330.

187.

159.

262.

50.0

124.

48.

11.0

157.

54.0

78.5

90.0

30.0

48.0

30.0

9.0

157.

54.0

30.0

146.

50.0

157.

11.6

27.8

10.9

1.3

70.5

7.4

70.5

24.0

14.8

10.9

14.8

4.7

70.5

7.4

14.8

34.9

11.6

70.5

187. 146. 34.9
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INDONESIA-ENERGY 1955-61
28.0 1102 24.0 2.03

P..-NITRATES 1953/4-60/1
9.8 20.5 74.0

BRAZIL-CEMENT 1955-62
132.. 5.1 93.0

BOLIVIA-ENERGY 1949-61
1.4 3.7 52.0

CHILE-ENERGY 1949-61
16.0 18.0 146.

PERU-GOLD 1955-62
25.0 4.9 82.

MEXICO-IRON 1933-62
16.0 15.3 103.

TURKEY-ENERGY 1953-61
18.0 24.0 103.

THAILAND-TIN 1950-62
628. 15.3 50.0

CHILE-GOLD 1940-62
52.0 18.0 146.

MALAYA-GOLD 1959-62
2.6 15.9 84.0

PERU-CEMENT 1941-62
23.0 4.9 82.0

COLOMBIA-IRON 1955-62
9.3 4.8 105.

INDIA-MANGANESE 1953-62
1010. 33.0 24.0

1.74

1.65

1.46

1.79

1.53

1.50

1.32

1.00

1.76

1.76

1.56

1.41

2.01

INDONESIA-ALUMINUM 1953-62
162.0 11.2 24.0

CHILE-CEMENT 1935-62
43.0 18.0 146.

MEXICO-GOLD 1952-62
88.0 15.3 103.

TURKEY-COPPER 1938-62

2.03

1.74

1.61

150.

73.1

170.

90.7

116.

97.2

70.1

165.

48.7

116.

62.1

97.2

89.6

146.

150.

116.

70.1

127.

201.

262.

66.0

180.

140.

187.

276.

800

90.0

157.

30.0

54.

48.0

146.

124.

100.0 54.0

180.

298.

140.

330.

72.0

127.

180.

187.

540

34.0

48.0

30.0

279.

80.0

54.0

146s

95.9

24.0

70.5

3.5

7.4

10.9

34.9

27.8

25.5

7.4

6.7

10.9

14.8

436.4

95.9

7.4

34.9

103. 1.15 165. 276.47.0 24.0 124o 27.8
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BOLIVIA-TIN 1940-A62
1960. 3.7 52.0

CHILE COPPER 1936-62
1660. 18.0

IRAQ-OIL 1942-62
315. 5.4

146.

34.0

ISRAEL-POTASH 1958-62
80.0 45.5 275.

MEXICO-COPPER 1932-62
280. 15.3 103.

CHILE-POTASH 1955-62
16.0 18.0 146.

P.1.-IRON 1954-62
27.0 20.5 74.0

TURKEY-MANGANESE 1952-62
44.0 24.0 103.

TURKEY-OIL 1955-62
3.7 24.0 103.

INDONESIA-TIN 1954-62
1520. 11.2 24.0

VENEZUELA-DIAMONDS 1947-62
61.0 4.9 117. 1.24

ISRAEL-PHOSPHATE 1958-62
54.0 45.5 275.

VENEZUELA-OIL 1932-62
695.0 4.9 117.

BOLIVIA-COPPER 1948-62
68.0 3.7 52.0

TURKEY-IRON 1957-62
15.0 24.0 103.

MEXICO-OIL 1945-62
151.0 15.3 103.

1.95

1.00

1.46

1.37

1.57

CHILE-NITRATES 1945/6-61/2
650. 18.0 146. 1.78

VENEZUELA-GOLD 1957-62
68.0 4.9 117. 1.35

COLOMBIA-OIL 1928-62
105. 1.08 89.6

1.40

1.75

1.15

1.95

1.49

1.81

1.75

1.32

1.35

2.03

90.7

116.

27.2

31.4

70.1

116.6

73.1

165.

165.

150.

51.4

31.4

51.4

90.7

165.

70.1

116.

51.4

66.0

180.

195.

540.

187.

180.

201.

276.

276.

127.

762.

540.

762.

66.0

276.

187.

180.

762.

30.0

54.0

36.

212.

146.

54.0

90.0

124.

124.

80.0

304.

212.

304.

30.0

124.

146.

54.0

304.

7.4

5.0

330. 1560 14o8

3.5

7.4

6.4

2.2

34.9

7.4

24.0

27.8

27.8

95.9

5.0

2.2

5.0

3.5

27.8

34.9

85.0 4.8
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CHILE-PHOSPHATE 1956-62
5.1 18.0 146. 1.82 116. 180. 54.0 7.4

PERU-OIL 1939-62
38.0 4.9 82.0 1.40 97.2 140. 48.0 10.9

BOLIVIA-OIL 1957-62
4.3 3.7 52.0 1.53 90.7 66.0 30.0 3.5

INDONESIA-MANGANESE 1956-62
33.0 11.2 24.0 2.04 150. 127. 80.0 95.9

CUBA-SILVER 1945-58
7.6 86.7 165. 1.69 38.9 361. 85.0 5.8

CUBA-ENERGY 1949-59
12.0 86.7 165. 1.72 38.9 361. 85.0 5.8

CUBA-CEMENT 1940-58
13.0 86.7 165. 1.67 38.9 361. 85.0 5.8

END
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DATA USED IN NORMALIZING BUT NOT USED

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

IN THE ANALYSIS PROPER

Y(E) Y(F) Y(G)

BRAZIL-PHOSPHATE 1956-59
143. 128.9 139. 91.6

ALBANIA-OIL 1935-40
143.0 120.0 136.0 82.7

COLOMBIA-OIL 1921-28
125.0 102.0 114.0

VENEZUELA-OIL 1917-28
83.0 60.0 70.5

VENEZUELA-IRON 1950-57
58.9 5608 48.7

MEXICO-OIL 1902-21
56.0 33.*0 45.1

64.7

22.7

19.5

-4.3

105.7 101.7 93.1

105.7 98.7

87.7

45.7

21.6

18.7

76.7

33.2

11.4

7.8

84#2

66.2

24.2

21.0

-2.8

103.2 -3.3

100.2 -2.0

78.2

34.7

12.9

9.3

0.

+1.4

-2.1

IRAN-OIL 1913-24
33.3 10.3 20.8

BOLIVIA-OIL 1930-57
28.6 5.6 19.6

-27.0 -4.0

-31.7 -8.7

-16.5 -25.5 -15.0 0.

-17.7 -30.2 -15.2 -2.6

ALGERIA-OIL 1957-63
182.0 159.0 173.0 112.3 135.3 126.3 126.2 140.2 0.

SIERRA LEONE-DIAMONDS
143.0 138.4 130.0

1932-37
99.8

GUINEA-ALUMINUM 1952-54
143.0 134.7 124.0 88.0

GHANA-DIAMONDS 1922-28
100.0 80.1 87.7

EGYPT-OIL 1911-18
83.0 60.0 74.4

41.5

21.4

104.4 91.4

96.3

61.4

44.4

AUSTRALIAN NEW GUINEA AND PAPUA-SILVER
28.6 59.0 27.8 20.4 -10.0

INDIA-COPPER 1913-31
38.5 36.9 -0.140.0 1.4

77.3

49.1

35.8

1929-40
-10.8

-1.7

105.2 97.2

101.9 91.2

47.3

27.2

26.2

5.7

54.9

41.6

-5.0

4.1

SIERRA LEONE-IRON 1934-41
-7.1 -5.3 -18.9 -1.3 -13.1 -1.4

CONGO (LEO).-COPPER 1913-30
242.2

Z(A)

33.3

-5.0

-1.6

-7.2

-3.6

-3.9

31.5 19.7

-4.7 -1.228.6 27.1 7.1 8.6 4o2
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TRINIDAD-OIL 1909-18
50.0 27.0 40.8

ISRAEL-POTASH 1931-41
40.0 25.9 30.0

MALAYA-IRON 1921-40
22.3 20.5 26.5

SURINAM-ALUMINUM 1922-51
25.0 18.7 27.2

ANGOLA-CEMENT 1953-57
6.7 7.5 -3.4

INDONESIA-OIL 1893-1907
28.6 5.6 17.7

ANGOLA-DIAMONDS 1919-40
20.0 0.1 10.9

-11.6 11.4

-12.7 1.4

2.2

-8.6

-4.8

-6.9

8.0

-2.8

-1.1

-2.0

-18.1 -16.3 -12.1 -12.3 -6.3 +3.3

-37.8 -21.5 -19.3 -14.1 -5.6 -1.7

-28.7 -29.5 -39.6 -25.3 f36.2 -2.5

-40.9 -17.9 -28.8 -26.2 -15.1 -2.9

-36.1 -16.2 -25.3 -32.3 -21.9 +1.5

CONGO (LEO.)-CEMENT 1934-56
25.0 25.8 16.0

ISLAND OF NEW GUINEA-ENERGY 1955-61
15.7 1.0 6.09.1

NORTHERN RHODESIA-COPPER 1934-62
6.9 5.4 0.3

MADAGASCAR-ENERGY 1949-61
9.1 15.7 1.9

IRAN-CEMENT 1952-62
40.0 40.8 30.5

IRAN-ENERGY 1955-61
16.7 23.3 8.5

IRAN-OIL 1956-62
1.8 21.2 -6.4

-0.4

1.8

39.3

21.8

-0.6

1.1

-4.8

38.5

15.2

-22.7 0.3

-8.7

-5.5

2508

15.7

5.4

-12.0 15.7

29.0

7.0

-7.9

40.8

23.3

21.2

BULGARIA-MANGANESE 1959-62
20.0 38.2 14.5

ALBANIA-ENERGY 1955-61
23.8 30.4 15.5

ALBANIA-CEMENT 1951-62
28.6 29.4 16.6

52.7

44.9

43.9

BULGARIA-ENERGY 1955-61
18.2 24.8 9.9 39.3 32.7 24.4

16.0

1.0

0.3

1.9

30.5

8.5

-0.9

0.

-1.0

-0.8

-2.0

-1.1

-6.4

34.5

38.3

43.1

29.0

30.0

31.1

38.2

30.4

29.4

14.5

15.5

16.6 -3.6

24.68 9.69 0.



BULGARIA-COPPER 1955-62
25.0 23.5 12.8

BULGARIA-IRON 1952-62
25.0 23.2 16.5

RUMANIA-ALUMINUM 1950-62
28.6 22.3 11.6

RUMANIA-ENERGY 1955-61
10.0 16.6 1.7

RUMANIA-IRON 1948-62
18.2 16.4 8.9

RUMANIA-CEMENT 1950-62
15.4 16.2 2.6

BULGARIA-CEMENT 1950-62
13.4 14.2 0.6

ALBANIA-OIL 1953-62
18.2 -4.8 8.8

RUMANIA-OIL 1953-62-
4.2 -18.8 -4.5

38.0

37.3

36.8

31.1

30.9

30.7

28.7

9.7

-4.3

39.5

39.5

43.1

24.5

32.7

29.9

27.9

32.7

18.7

23 *

23.2

22.3

16.6

16.4

16.2

14.2

-4.8

12.8

16.5

11.6

1.7

8.9

2.6

0.6

8.8

27.3

31.0

26.1

16.2

23.4

17.1

15.1

23.3

10.0

RUMANIA-MANGANESE 1955-62
-143.0 -124.8 -137.0 -110.3

CUBA-ENERGY 1959-61
11.1 17.7 3.9

CUBA-CEMENT 1958-62
-33.3 -32.5 -47.4

CUBA-SILVER 1958-60
-6.7 -36.6 -6.8

END

32.2

-128.5 -122.5 -124.8 -137.0 -5.7

25.6 18.4 17.7 3.9

-18.0 -18.8 -32.9 -32.5 -47.4 -2.5

-22.1 7.8 7.7

0.

0.

-3.3

0.

0.

-1.7

0.

-3.3

-36.6 -6.8

-18.8 -4.5
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DATA USED IN NORMALIZING BUT NOT USED

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

IN THE ANALYSIS PROPER

X(5)

CONGO (LEOs)-CEMENT 1934-56
90. 6.3

ISLAND OF NEW GUINEA-ENERGY 1955-61
0.37 1.2 -0.85

NORTHERN RHODESIA-COPPER 1934-62
930.

X(6)

12.8

X(7)

5.1

2.6

6.8

MADAGASCAR-ENERGY 1949-61
0.46 6.8 1.38

IRAN-CEMENT 1952-62
13. 3.0 19.

IRAN-ENERGY 1955-61
15. 3.0

IRAN-OIL 1956-62
4.75 3.0

19.

100-1.00

0.85

0.7819.

100.

100.

BULGARIA-MANGANESE 1959-62
27. 59. 1.53

ALBANIA-ENERGY 1955-61
0.94 14.7

ALBANIA-CEMENT 1951-62
2.8 14.7

BULGARIA-ENERGY 1955-61
20. 59.

BULGARIA-COPPER 1955-62
27. 59.

BULGARIA-IRON 1952-62
6.3 59.

-0.85

-0.93

1.49

1.50

1.48

RUMANIA-ALUMINUM 1950-62
28. 80*5

RUMANIA-ENERGY 1955-61
59. 80.5

RUMANIA-IRON 1948-62
17. 80.5

RUMANIA-CEMENT 1950-62
89. 80.5

1.69

1.71

1.68

1.69

93.

93.

93.

74.

34.

34.

74.

74.

74.

42.

42.

42.

18.9

18.9

18.9

7.6

1.6

1.6

7.6

7.6

7.6

18.4

18.4

18.4

42. 18.4

10.6 5.5
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BULGARIA-CEMENT 1950-62
36.5 59.0

ALBANIA-OIL 1953-62
4.1 14.7

1.46

-0.88

RUMANIA-OIL 1953-62
129. 80.5 1.70

RUMANIA-MANGANESE 1955-62
153. 80.5

CUBA-ENERGY 1959-61
14. 86.7

CUBA-CEMENT 1958-62
27.0 86*7

CUBA-SILVER 1958-60
9.8 86.7

1.71

1.76

1.76

1.76

74.

34.

42.

42.

85.

85.

85.

7.6

1.6

18.4

18.4

5.8

5.8

5.8
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D. fte Asa2sis, ItU Results and Ossems
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eesioa athad VW enplied twie, the sout tim as a heek.

Nssemtial dtas of the aa3auis whose flante are presed e,
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The resuls of the swate? salysis wer *egpeiating bet
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Sources of error is tis study eq be the selsutica of na-ieal
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Y 8SERVE0 V CALCULATED DELTA Y PCT DEVIATION

10

12

3

is

4

is
18

9
10
11
12
13
14
15
16
17
16
19
20
21
22
23
24
25
26
27
26
29'
30
31
3?
33
34
35
36
37
36
39,
40
41
42
43
44
45
46
47
46

49
50
51
52
53
54
55
56

5675,

60
61
62
'3
64
'5
~6
67?

*14980E
e46700E
.6200E
.34200E
.59000t
.35400E
e11200E
.40000E
.54000E
*34000E
.31500E

-.13000E
.304001
e30400f
.30400E
.30100t
.25800E
.23300E
-.97000E
.23100E
-.10500E
.21S00E
.21300f
.20800E
.20200E
.19900E
*177005
.20000E
.16600E
.16600E!
.16100E
.15700E
*15600E
*15300E
-.17700E
.540001
-.18300E

. 14200!

.13900E

.13400E

.12000E

.11100E

.10000E

.10000E
-.24100E
.60000E
.67000E
.56000E

.52000E 01

.46000E 01

.44000E 01
..2000E 01
.17000E 01

1.00000E-01
-. 34700E 02
-.89000E 01
-. 11900E 02

. -. 12700E 02
-. 15000E 02
-. 15500E 02
-. 20600E 02
-. 25200E 02

.38200E 02

.26900E 02

.80000E 00
-. 99000E 01
-. 63000E 01

AVERAGE DEVIATION -. 12572E-02 AVERAGE PCT 0EV -. 11575E 03 AVE ASS PCT DEV .26678E 03

NASIMUP DEVIATION .12295E 03 1

MAXINUP PCT DEV .80538E 04 21

ROOT NEAR SQUARE DEVIATI04 .24930E 02

THE MINIPIZING VALUES OF THE PARAMETERS 4RE

.4630366E 01 -. 9408644E-01 -. 2702251E-01
- .1639031E-1 .1173166E 00 -. 1499922E-05

THE PIPENAL VALUE OF THE SUP OF SQUARES

.2989306E 01 .1162798E 03

.9454830E 03

.416413E 05

03
02
02
02
02
02
02
C2
01
02
02
01
02
0
02
02
02
02
01
02
02
0?
02
02
02
02
02
02
02
0?
02
02
02
02
02
01
02
02
02
02
02
02
02
02
02
01
01
01

.26847E

.18064E
*20580E
.12636E
.13442E
. 12469E
.66087E
.13639E
.18060E
.12824!
.16668E
.106341
.15509E
.20272E
.12088E
.13537E
.19794!
.31610E
.97585E.
.34206E
.13201E
.16113E
.16682E
.14456E
.10292E
.13164E
.88602E
.13478E
.12150E
.15684E
.15710E
.17005E
.15775E
-.32554E
.34883E
.66435E
.19732E
.13622E
.16700E
.10057E
.16268E
.17264E
.20783E
.19791E
.16465E
.22410E
.89289E
.12644E

.17147E
.20627E
.13339E
.14176E
.20673E
.14742E
.16009E
.20023E

-. 29275E
-. 15942E

.12873E

.17779E

.12184E

.16137E

.55195E

.45160E

.66219E

.7464?E

.14252E

.12295E

.30632!

.47620E

.21564E!

.45556E

.22931E

.45913E

.26361E
-.12660E

.21176E

.12832E
-.121341
.14691E
.101286
.16312E
.16563E
.60062E
.20139E

-.19459E
-.111086!
-.10632E

.56868E

.46185E
.63441E
.99080E
.67359E
.88190E
.65222E
.44503E
.91600E
.39039E

-. 13046E
-.17496E
.18555E

-. 21188E
--.12435E
-.38032E
.57629!
-.47998E
.33432E

-. 62675E
-.61641E
-.10763E
-. 97910E
-.40565E
-. 14416E
-.22289E
-. 70444E

-.11947E
-.16027E
-. 89392E
-.11376E
-.16973E
-. 14642E
-.50709E
-. 26923E
-. 89725E

.32419E
-.27873!E
-. 332796
-. 32784E
-. 41337E

.32680!

.24364E
-. 56219E
-. 17365E
-. 20552E

.4579PE

.16954E

.2314CE

.17066E

.33692E

.18389E

.69474E

.19327E
-. 70099E

.16513E

.68738E
-.11200E

.96020E

.49962E

.15150E

.12236E

.30344E

.63712E
-. 19940!
-. 32473E
-. 80538E

.35293E

.27686F

.43886E

.96268!

.51169E

.99319E

.48392E

.36629E

.58404E

.2485CE
-.76721E
-.11092E
-.56999E
-. 60741E
-. 18718E
-. 19274E

.42454E
-. 25667E

.33243E
-. 34310E
-. 35705!
-.51863E
-. 49472E
-. 24637E
-. 64315E
-. 24963E
-. 55712E

-. 69675E
-. 77699E
-. 67014E
-. 80249E
-. 91777E
-. 99322E
-. 31676E
-.14445E

.30649E
-. 20336E
-. 21052!
-. 16718E
-. 26906E
-. 25617E

.59209E
.53995E

-.67919E
-. 23262E
-4.14420E



JUS T PRIOR TO INDEPENDENCE

CONGO (LEO.)-DIAMONDS 1949-59
SIERRA LEONE-IRON 1943-62
SIERRA LEONE-DIAMONDS 1955-62
MALAYA-ENERGY 1949-57
P..-CEMENT 1929-39
ANGOLA-IRON 1958-62
ALGERIA-CEMENT 195:-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-CEMFNT 1945-55

MALAYA-TIN 1949-57
MOROCCO-IRON 1940-57
INDIA-IRON 1913-40
CONGO (LEO.)-MANGANESE 1955-62
MALAYA-ALUMINUM 1953-57
NIGERIA-ENERGY 1949-61.,
MOZAMBIOUE-ENERGY 1949-61
BRITISH GUIANA-ENERGY 1949-61
INDONESIA-CEMENT 1933-39
GHANA-GOLD 1944-57

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.I-COPPER 1933-62
ISRAEL-CEMENT 1934-49
SIERRA LEONE-ENERGY 1.949-61
BURMA-TIN 1922-39
BRITISH GUIANA-DIAMONDS 1958'-62
GHANA-SILVER 1938-58
GUINEA-IRON 1953-57
MALAYA-IRON 1951-57
P.1.-IRON 1935-40

ANGOLA-DIAMONDS 1956-62
ANGOLA-ENERGY 1949-61
AN6OLA-MANGANESE 1953-62
ALGERIA-PHOSPHATE 1953-62
GUINEA-ALUMINUM 1954-59
CONGO ILEO.)-TIN 1956-62
INDONESIA-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
JAMAICA-ALUMINUM 1954-62
SENEGAL-CEMENT 1948-60
JAMAICA-ENERGY 1949-61
BURMA-SILVER 1930-41
CONGO (LEO.)-SILVER 1932-60
Po.-GOLD 1921-41
INDONESIA-MANGANESE 1920-28
P.1.-SILVER 1921-41
NIGERIA-OIL 1958-60
MOROCCO-MANGANESE 1944-52
P.1.-COPPER 1937-41

B/ -60% ABSOLUTE V/A TION 60-50% ABSOLUT DIMTION -53% AmSOUTe DEVATOm OVER /50. ABSOLUTrE DEY/AT/ON.

M ROCCO-SILVER 1952-58 ANGOLA-OIL 1958-62 INDONESIA-TIN 1945-44
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a.

AZ

a

a

a4-

of the

*1.50

-0.06?7

* o.0a6

0.400

o.sof0.0*7W

0.177

* 5.73 x 107

at oath feterw
(tAnt te

-aWA" of this
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a now40

-1#50

16.1

5L.3

1.43
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28.6

0.865

0.776

5.08

* 0.218

as * I=7

-fl.9

- 8.6

* 20.6

6.9

63

34.0

* 1.7



V OBSERVED V CALCULATEDNUMBER

1
2
3
4
s

7
8
9

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27

.62000E

.28000E

.28000E

.23000E

.19000E
.18000E
.15000E

-.30900E
-.29000E
-. 14200E

.10100E

.50000E.
.24400E
.62000E

-. 13000E
.10800E
.57000E

-. 11900E
.15000E
.21000E

-. 53000E
-.70000E
-. 13000E
-.40000E
-.70000E
-.24000E

.44000E
-.37200E
-.85000E

.16000E I
-. 22000E I
-. 10000E 4
-. 22100E I
-.25400E I
-. 21900E I
.13800E I
.15100E I

-. 11100E I
.38000E I

-. 13700E I

.11910E 03

.43300E 02

.31400E 02

.46400E 02

.25600E 02
-. 25000E 01
.24200E 02
.15600! 02

-.50000E 01
.17000E 01
.26500E 02

-.52000E 01
.90000E 00
.00000E 00

-1.00000E-01
.39400E 02
.47000E 01
.95000E 01

-. 23000E 02
.20500E 02

-.17000! 02
-. 30000E 00

-. 33000E 01
.83000E 01
.13300E 02
.61000E 01
.39000E 01

DELTA Y PCT DEVIATION

.14590E

.71098E

.95718E

.25227E

.30155E
* 16373E
.37095E
.30977E
.71172E
*30585!
.66217E
. 16393E
.51475E
.93644E
*14096E
.18786E
.92140E

-.46783E
.86538E
.22721E

-.56570E
.53844E
.57157E
.34220E

-.18143E
.17725E

-.35534E

.36465E

.24075E

.51879E

.42841E

.75822E

.43113E
-. 71216E
-.46073E
.38543E
.86999E
.30630E
.66404E
.12721E
.65148E
.67988E
.10232E
.92292E
.74883E
.14534E

-.30228E
.46132E
.68815E
.96607E
.28868E
.22936E
.10175E
.50347E
.53457E
.88329E

-.70231E
-. 53599E
.18067E
.70229E I
.26799E I
.44572E I
.13501! I

-. 11958E
.37644E 
.73336E 
.41134E t

.10451E

.36190E

.21828E

.43877E

.22584E
-. 41373E
.23829E
.12502E

-. 12117E
-. 13585E
.19878E

-. 70393E
-.42475E
-.93644E
-. 15096E

.37521E
-. 45140E

.14178E
-. 23865E
-. 22214!
-. 11343E
-. 56844E
-. 90157E
.48780E
.13481E
.43275E
.42553E

.25535E

.39254E
-.23879E
-. 19841E
-.56822E
-.25113E

.86216E
-.26293E
-.32854E
-.22900E
.70370E

-. 61404E
.24273E

-. 31481E
-. 19799E

.56819E
-. 35292E
-. 19388E
-. 13034E
.24023E

-. 99132E
-.75815E
-. 10961E
-.32868E
-.92936E
-. 12575E
-.63465E
-. 42546E
-. 17333E
.86231E
.31599E

-.28067E
-.29123E
-. 20080E
-.26357E I
.13665E I
.15220E I

-.11476E I
.30666E I

-.17813E I

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXIMUM PCT 0EV

ROT MEAN SQUARE DEVIATION

-. 33374E-03 AVERAGE PCT DEV .10892E 03

.10451E 03 1

.19082E 05 40

.20518E 02

AVE ASS PCT DEV .12095E 04

THE MINIMIZING VALUES OF THE PARAMETERS ARE

-.1500582E 01 -.6775178E-01 -.2622405E-01
.1135099E-01 .1770179E 00 -.5732871E-06

THE MINIMAL VALUE OF THE SUN OF SQUARES

.700626SE 00 .8454429E 02

.1026889E 04

.282060E 05

.71634E

.50902E

.22805E

.17393E

.74894E
-.25269E
.64239E
.40360E

-. 17025E
-. 44417E
.30020E

-. 38271
-. 82516E

-1.00000E
-. 10709E

.19973E
-. 48991E
-.30307E
-. 27578E
-.97768E
.20052E

-. 10557E
-. 15774E

.14255E
-. 74308E

.24414E
-. 11975E

.70025E

.16305!
-.46028E
-. 46313E
-. 74941E
-.58249E
-.12106E
.57068E

-.85242E
-.26322E
.22974E

-.92470E
.19082E

-.48322E
-.29121!
.55531E

-.38240E
-.25892E
-.89679E 4
-.79471E I
-.21489E I
-.11017E I
-.11346E I
-.11386E I
-.40520E I
-. 12359E I
-. 12606E I
-. 79588E 4
-. 19623E (
-. 12278E (
-. 58954E (
-. 15535E
-.41469E
-. 10478E
-.59134E 
.10121E (

-.12728E C
-. 30487E (
.41816E (

-.43306E C

Y9
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Y9
JUST PRIOR TO INDEPENDENCE

CONGO (LEO'.I-SILVER 1932-60
MOROCCO-CEMENT 1945-55

INDIA-CEMENT 1933-42 GHANA-ENERGY 1949-57
NIGERIA-ENERGY 1949-61 ALGERIA-ENERGY 1949-61
MALAYA-ALUMINUM 1953-57 ALGERIA-CEMENT 1953-61
INDIA-IRON 1913-40
GjHANA-DIAMONDS IQ47-57 - MOROCCO-CEMNT 194-5QHAN-DIAOND 144-57 CONGO ILFO. t-DIAMOND5.1949-59

BURMA-SILVER 1930-41
MOROCCO-SILVER 1952-5R
GHANA-SILVER 1938-58
GHANA-GOLD 1944-57
INDONESIA-CEMENT 1933-39
MOZAMBIOUE-ENERGV 1949-61-
FRENCH WEST AFRICA GROUP-ENERGY 1951-61
TRINIDAD-ENERGY 1949-61
MALAYA-ENERGY 1949-57
ISRAEL-CEMENT 1934-49
NIGERIA-TIN 1940-62
MOROCCO-PHOSPHATE 1946-57
CONGO(LEO.)-COPPER 1933-62
INDIA-ALUMINUM 1918-43
TRINIDAD-OIL 195_1-62

SURINAM-ALUMINUM 1952-62
ANGOLA-DIAMONDS 1956-62
ANGOLA-CEMENT 1957-62
ANGOLA-ENERGY 1949-61
ANGOLA-MANGANESE 1951-62
ALGERIA-PHOSPHATE 1953-62
GUINEA-ALUMINUM 1954-59
CONGO (LEO.I-TIN.1956-62
INDONESIA-OIL 1907-40
EGYPT-PHOSP14ATE 1946-54
GHANA-ALUMINUM 1942-56
BRITISH GUIANA-Al.UMINtJM 1947-62
MALAYA-TIN 1949-57

SIERRA LFONE-IRON 1943-62
FRENCH WEST AFRICA 6ROUP-DIAMON;)!S
CONGO ILEO.I-MANGANESE 1955-62
SIERRA LEONE-DIAMOMOS 1955-62
Pa.-CEMENT 1929-39
EGYPT-NITRATES 1952-54
ANGOLA-IROn 1958-62
JAMAICA-CEMENT 1952-62
SIERRA LEONE-ENERGY 1949-61
BRITISH GUIANA-ENEPGY 1949-61
BURMA-TIN 1922-39
GHARA-MANGANESE 1936-57
JAMAICA-ALUMINUM 1954-6z
SENEGAL-CEMENT 1948-60
JAMAICA-ENEPGY 1949-61
BRITISH GUIANA-DIAMONDS 1958-62
GUINEA-IRON 1953-57
MALAYA-IRON 1951-57
Pe.-IRON 1935-40
Po.-GOLD 3921-41
ANGOLA-OtL 1958-62

- INDONESIA-MANGANESE 1920-28
P.1.-SILVER 1921-41
NIGERIA-OIL 1958-6C
MOROCCO-MANGANESE 1944-52
Po.-COPPER 1937-41
1NrflNFr~IA-1f' 14&-Aft

33-60 ABSOUT E OEV/ A 7/ON

1936-61

0-35!A% ABSOLU Tr E DV/T oM 80-/30%ABSOLUf Ef DEMTUMN MVER 150 %.8 ABSOU TE DEV/ATIONh
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v UBSERVED Y CALCULATEDNUMBER

2
3
4
s
6
7

9
10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26
27
28

29
30
31
32
33
34
35

-. 33000E

.00000E

. 12000E

.00000E
-.40000E

.12000E
-.25000E
-. 10000E
.20000E

-. 39000E

.33000E

.00000E
-. 55000E
-. 33000E

.00000E
-. 25000E

-. 10000E
-. 25000E
-. 42000E

.00000E
-.25000E
-. 15000
-. 24000E

-. 17000E
-. 60000E
-. 80000E
-. 42000E

.00000E
-. 17000E
-. 62000E

.OOOOOE
-. 20000E

-. 90000E
-. 17000E
-. 10000E

-. 25000E
.00000E

-. 10000E
-. 25000E
-. 43000E

-. 25000E
-. 28000E
-. 40000E
-. 40000E
-. 24000E
-.47000E
-. 11000E

.12000E
-. 30000E

-. 18000E
.50000E

-. 40000E
-. 22000E

*OOOOOE
-. 50000E
-. 50000E

.00000E!
-. 10000E
-. 12000E

S17000E
-.20000E
-. 11000E
-.33000E
-.25000E

.00000E

.00000E
-.20000E

DELTA Y PCT DEVIATION

-. 15444E
-. 15946E

-. 14967E
.10130E
.15073E
.12014E

-.20849E
15073E

.16008E
-. 18421E
-. 13796E
-.17281E

16700E
14566E
18506E

.16007E
.14844E

-. 14157E
-. 14385E
-.92543E
-. 13633E
-. 16608E

.16731E

.12367E

.18049E
-. 16284E
-. 15172E
-. 39874E

.10624E

.16515E
-. 15151E

.18292E

.15151E
-. 22434E
-. 13787E

-.20849E
-. 17116E
-. 14919E

.13827E
14975E

.14136E

.18754E
-. 56695E
-. 14936E
-. 19032E
-.29506E
-. 15252E
-. 13827E
-. 19401E
-. 14751E
-. 10470E
-. 16315E
-.56079E
-. 16546E
-. 16639E
-. 17178E
-. 22218E
-. 18970E
-. 12014E
-. 18723E
-. 13095E
-. 15120E
-.22082E
-.23007E
-.20849E
-.20849E
-. 13154E

-.41509E 00
.17116E 01
.49193E 00

-.11173E 01
-. 28025E 01
-. 10864E 01
-.92460E 00
.16695E 00
.10936E 01

-.49678E 00
-. 17494E 01
.42522E 00
.25827E 01
.16401E 01

-. 32485E 00
.15470E 01

-.23685E 01
-. 16392E 01
.16546E 01

-. 33361E 01
-.32822E 01
.22218E 01
.89698E 00
.13691E-02
.35723! 01

-.69053E 00
.41202E 00

-.10918! 01
-. 19926E 00

.20849E 01

.20849E 01
-.68458E 00

-. 17556E
.15946E
.26967E
.10130E

-.24927E
.24014E

-. 41509E
.50735E
.36008E

-.20579E
.46796E
.17281E

-. 383001
-. 18434E
.18506E

-.89933E
.48440E

-. 10843E
-. 27615E
.92543E

-. 11367E
.16079E

-.72687E
-.46328E

.12049E

.82841E
-. 26828E
.39874E

-. 63762E
-.45485E

.15151E
-. 17078E

.61510E

.54340E

.37873E

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXI MUM PCT DEV

ROOT MEAN SQUARE DEVIATION

.82023E-06 AVERAGE PCT 0EV .18505E 00

.46796E 01 11

.33919E 03 11

.18525E 01

AVE ASS PCT DEV .98040E 02

THE MINIMIZING VALUES OF THE PARAMETERS ARE

-.2363564E 01 .4309894E-02 -.8628004E-02 .3083198E 00 .5305241E 02

.1420299E-02 -.5385354E-02 .2755280E-02

THE MINIMAL VALUE OF THE SUM OF SQUARES

.11367E
-1.00000E
-.18017E

-1.00000E
.16537E

-. 19989E
.19909E

-. 33658E
-.22494E

.11172E
-. 33919E

-1.00000E
.22933E
.12655e

-1.00000E
.56185E

-. 32633E
.76587E
.19196E

-1.00000E
.83376E

-. 96818E
.43444E
.37460E

-. 66756E
-. 50872E

.1 7683E
-1.00000E

.60018E

.27541E
-1.00000E

.93359E
-.40598E
-.24222E
-.27470E

.19909E
-1.00000E
-. 32973E

.80801E

.18715E

.76858E

.49301E
-. 29448E
-. 73220E
.26102!
.59291E

-.27879E
-. 18678E
-. 84537E
.22022E

-. 14776E
.14517E
.29230E

-1.00000E
.20050E
.19108E

-1.00000E
-.47285E
-. 11396E
-. 19080E
.52734E

-.27250E
.49440!
.86608E

-1.00000E
-1.00000E
-.52043E

105

.229937E 03



-TA8I.ITY OFPRODUCT1/0N,,'
JUsT PRIOR TO INDEPENDENCE ,

ANGOLA-ENERGY 1949-61
ALGERIA-PHOSPHATE 1953-62
INDONESIA-OIL 1907-40
MOROCCO-PHOSPHATE 1946-57
SIERRA LEONE-IRON 1943-62
FRENCH WEST AFRICA GROUP-DIAMONDS 1936-61
INDIA-IRON 1913-40
P.1.-CEMENT 1929-39
ANGOLA-IRON 1958-62
JAMAICA-CEMENT 1952-62
TRINIDAD-ENERGY 1949-61
FRENCH WEST AFRICA 'GROUP-ENERGY 1951-61
GHANA-GOLD 1944-57
MOROCCO-CEMENT 1945-55
ANGOIIA-Al 199R-67

SURINAM-ALUMINUM 1952-62
ANGOLA-MANGANESE 1953-62
GUINEA-ALUMINUM 1954-59
CONGO (LEOol-DIAMONDS 1949-59
ISRAEL-CEMENT 1934-49
CONGO (LEO.)-MANGANESE 1955-62
ALGERIA-CEMENT 1950-61
BRITISH GUIANA-ENERGY 1949-61
INDONESIA-CEMENT 1933-39
GHANA-MANGANESE 1936-57
JAMAICA-ENERGY 1949-61
BRITISH GUIANA-DIAMONOS 1958-62
Pole-GOLD 1921-41

ANGOLA-DIAMONDS 1956-62
ANGOLA-CEMENT 1957-62
TRINIDAD-OIL 1951-62
GHANA-DIAMONDS 1947-57
EGYPT-NITRATES 1952-54
ALGERIA-ENERGY 1949-61
MOZAMBIOUE-ENERGY 1949-61
INDIA-CEMENT 1933-42
-BURMA-SILVER 1930-41
GUINEA-IRON 1953-57
NIGERIA-OIL 1958-60
P.1.-COPPER 1937-41
INDONESIA-TIN 1945-48
BRITISH GUIANA-ALUMINUM 1947-62
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
JAMAICA-ALUMINUM 1954-62
MOROCCO-SILVER 1952-58
CONGO (LEO.)-SILVER 1932-60

CONGO ILEO.(-TIN 1956-62
EGYPT-PHOSPHATE 1946-54
GHANA-ALUMINUM 1942-56
INDIA-ALUMINUM 1918-43
MALAYA-TIN 1949-57
MALAYA-ALUMINUM 1953-57
SIERRA LEONE-DIAMONDS 1955-62
GHANA-ENERGY 1949-57
SIERRA LEONE-ENERGY 1949-61
SENEGAL-CEMENT 1948-60
GHANA-SILVER 1938-58
MALAYA-IRON 1951-57
P.1.-IRON 1935-40
INDONESIA-MANGANESE 1920-28
P..-SILVER 1921-41
MQnfnrn-MANAANFSF 1944-52

O-JJ3 % ASOLUT DfV/ATIO' 33 / XAB501OUT V/A T/ON S0-/$A8MOLUTI E DVMT /ON OVER /50% ABSOL UTE DEVM7//N

I 1ON

ANAM A-Citt 101PIA-62
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NU1ER Y OBSERVED V CALCULATED

.13900E

.35000E

.45000E

.57000E

.53000E

.39000E

.62000E

.78000E

.54000E
.38100E
.40000E
. 18000E
.28000E
.10300!
.26300E
.38000E
.24000E
.17000E
.31000E
.16100E
.27400E
.20700E
. 12400E
. 15000E
.17000E
.76000E
.24000E

. 16000E
.30000E
.14000E
.65000E
.18000E
.30000E
.40000E
.58000E
.13000E
.35000E
. 16000E
.63000E
.45000E
.14000E
.30000E
.10600E
.56000E
.67000E
.29000E
.41000!
.31400E
.67000E
.15400E
.50400E
.13900E
.41000E
.21700E
.17400E
.17400E
.47000E
.56600E
20200E

.64000E

.17900E

.16000E

.39000E

.55000E

.53000E

.37800E

.16500E

.12717E

.10854E

.98752E

.37510E

.85259E

.61329E
.22325E
.85259E
.10797!
.59077E
.13166E
.60605E
.94282E
.10243f
.50321E
.66599E
.99884E
.93925!
.43449E
.59230E
.98734E
.95131E
.93999E
.71988E
.42704E
.64053E
.63863E

.10483E
.32984E
.95980E
.10114E
.80923E
.10114E
.32976E
.97319E
.22325E
.10562E
.86674E
.13138E
.66418E
.12855E
.84521E

-.52019E
.99035E
.74134E
.12315E
.63872E
.13138E
.78581E
.10073E
.34398E
.63770E

-.46361E
.95697E
.94848E
.10505E
.34956E
.62541E
.61329E
.84804E
.43427E
.10142E
.11010E
.25237E
.22325E
.22325E
.71049E

.12628E
-.73535E
.35125E

-. 31810E
-. 79959E
-. 22329E
-. 21705E
-.72592E
-.53970E

.32192E
-. 91659E
-. 42605E
-. 91482E
.57036E
.21268E

-.28599E
-.75884E
-.76925E
-.40349E
.10177E
.26413E
.11187E
.11460E

-.56988!
.12730E

-.63293E
-.63623E

-. 88831E
-.29984E
-. 94580E

-.94639E
-. 79123E
-. 71139E
-. 28976E

-. 91519E
-. 93251E
-. 70619E
-. 70674E
-.68376E
.38358E

-. 11455E
.21548E
.11120E

-.43035E
-. 71338E
-. 94154E
-. 22872E
.30086E
.59142E

14393E
.46960E
.13262E
.45636E
.20743E
.79152E
.68946E
.12044E
.55975E
.14067E
.55520E
.13557E
.58578E
.27990E

-.19737E
-. 17025E
.35567E
.15790E

.99299E
-.67752E
.35569E

-.84804E
-. 93784E
-.36408E
-.97223E
-. 85142E
-.49986E
.54492E

,-.69618E
-.70299E
-. 97030E
.55683!
.42264E

-.42942E

-.75972E
-.81900E
-.92865E
.17182E
.26751E
.11759E
.12192E

-.79163E
.29809E

-.98813E
-.99624E

-.84737E
-.90905E
-.98541E

- -.93573E
. -.97776E

-.70338E
-.87870E
-. 94040E
-.41769E
-.66862E
-.81540E
-.52046E
.57753E

-.89109E
.25494E

-.21377E
-.43454E
-.96229E
-.76452E
-.35809E
.22901E
.75263E
.14288E
.13652E
.20797E

-.98436E
.21676E
.83451E
.65630E
.34455E
.67814E
.22937E
.65468E
.31219E
.57757E
.25422E

-.78207E
-.76260E
.15932E
.22223E

Zb

.egg@oe@@O@@@S@OeOe@O@g60000eeOOOO@O*OO@e@@Oe@OSO@OOOOOOOS@O*OO@@O*OO*OeOO@*O@OOO@.................

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXIMUM PCT DEV

ROOT MEAN SQUARE DEVIATION

.33750E 03 AVERAGE PCT DEV .36218E 03

.55975E 04 58

.67814E 04 58

.96669E 03

AVE AS PCT DEV .53345E 03

THE MINIMIZING VALUES OF THE PARAMETERS ARE

-.4678031E 00 .9014508E 00 -.4296388E 00
.3800716E 00 .8962025E 00 -.3467766E 00

THE MINIMAL VALUE OF THE SUM OF SQUARES

.2828761E 02 -.2229236E 04

.626114E 08

DELTA Y PCT DEVIATION



VOL UME OF PRODUCTION, 24
JUST PRIOR TO /NDEPENDENCE

FRENCH WEST AFRICA GROUP-DIAMONDS 1936-61
MOROCCO-SILVER 1952-58
P.1.-GOLD 1921-41

ALGERIA-PHOSPHATE 1953-62
TRINIDAD-OIL 1951-62
SIERRA LEONE-IRON 1943-62
MOROCCO-IRON 1940-57
MALAYA-ENERGY 1949-57
ANGOLA-IRON 1958-62
BRITISH GUIANA-DIAMONDS 1958-62
P.1.-IRON 1935-40
INDONESIA-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 1953-57
P.1.-CEMENT 1929-39
EGYPT-NITRATES 1952-54
MOZAMBIOUE-ENERGY 1949-61
NIGERIA-ENERGY 1949-61
GHANA-ENERGY 1949-57
ALGERrA-ENERGY 1949-61
FRENCH WEST AFRICA GROUP-ENERGY 1951-61
ALGERIA-CEMENT 1950-61
TRINIDAD-ENERGY 1949-61
JAMAICA-CEMENT 1952-62
SIERRA LEONE-ENERGY 1949-61
BRITISH GUIANA-ENERGY 1949-61
INDONESIA-CEMENT 1933-39
GHANA-GOLD 1944-57
SENEGAL-CEMENT 1948-60
JAMAICA-ENERGY 1949-61
MOROCCO-CEMENT 1945-55
GHANA-SILVER 1938-58
GUINEA-IRON 1953-57
MALAYA-IRON 1951-57
ANGOLA-OIL 1958-62
P..-SILVER 1921-41
NIGERIA-OIL 1958-60
P.1.-COPPER 1937-41

SURINAM-ALUMINUM 1952-62
ANGOLA-DIAMONDS 1956-62
ANGOLA-MANGANESE 1953-62
GUINEA-ALUMINUM 1954-59
CONGO ILEO.)-TIN 1956-62
INDONESIA-OIL 1907-40
CONGO ILEO.1-DIAMONDS 1949-59
MALAYA-TIN 1949-57
CONGOILEO.)-COPPER 1933-62
MOROCCO-PHOSPHATE 1946-57
NIGERIA-TIN 1940-62
BRITISH GUIANA-ALUMINUM 1947-62
INDIA-ALUMINUM 1918-43
GHANA-DIAMONDS 1947-57
INDIA-IRON 1913-40
CONGO (LEO.-MANGANESE 1955-62
SIERRA LEONE-DIAMONDS 1955-62
BURMA-TIN 1922-39
GHANA-MANGANESE 1936-57
JAMAICA-ALUMINUM 195'4-62
INDIA-CEMENT 1933-42
BURMA-SILVER 1930-41
CONGO (LEO.)-SILVER 1932-60
MOROCCO-MANGANESE 1944-52
INDONESIA-TIN 1945-48

OVER ISO ABSOL UTF OE V/AT/ON.O-J5! % ABSOL UTE DE/AMN 60-A50% ABSOLUTE DEVrMT/N335r40% A8SOLUT V /AT/ONcY 71,
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v OBSERVED T CALCULATED

.65400E

.50100E

.67900E

.67700E

.31200E

.53200E

.55400E

.15000

.12100E

.12100E

.42900E

.31800E
-.43000E

.31500E

.27100E

.27000E

.26600E

.25800E

.24800E

.24800E

.22600E

.19200E

.11400E
-.42600E

. 17500E
.16100E
.15300E
.14900E

-. 16300E
.14500E
.13900E
.13900E
.13300E
.12600E
.12000E
.11400E
.92000E
.55000E
.46000E
.27000E
.20000E

.11000E

.70000E
-.29000E
-. 8000E
-.96000E
-.10700E
-. 14300E
-. 16100E
-. 17100E
-.16700E
-. 24200E
-.56300E

.120101

.14536E

.15754E

.15956E

.15546E

.17300E

.12131E

.10494E

.13357E

.18540E

.17230E

.68762E

.16711E

.17349E

.16646E

.20847E

.93308E

.12002E

.13454E

.12482E

.75049E

.20903E

.17303E
.85789E
.19972E
.68767E

-.28291E
.20746E
.89315E
.19833E
.90610E
.204040
.88232E
.13319E
.17855E
.20885E
.63531E
.61059E

-.46546E
.20763E
.12265E

.11977E

.17590E

.83601i

.11284E

.68615E

.62752E
-.43782E
.67341E
.21103E
.13989E
.61462E
.83434E

DILTA Y PCI DEVIATION

.53390E

.35564E

.52046E

.51744E

.15652E

.45900E

.43269f

.450591
-. 12572E
-.64402E
.25670E
.24924E

-. 21011E
.14151E
.10454E
.61532E
.17469E
.13798E
.11346E
.12318E
.14295E

-. 17026E
.10966E

-. 51179E
-. 24721E
.92233E
.15583E

-.58465E
-.25232E
-. 53331E
.48390E

-. 65045E
.44768E

-. 71945E
-.56546E
-.94847E
.18469E

-.26059E
.92546E

-. 18063E
-. 10265E

-. 10877E
-. 16890E

-. 11260E
-. 19984E
-. 16462E
-. 18975E

-.99218f
-.22834E
-. 3P203E
-.20099E
-.30346E
-.64643E

.44454E

.24466E

.33016E

.32426E

.10067E
*.3731E-
.356691
.429)96

-. 94122E
-. 34736E
.14698E
.36248E

-. 12573E
.11562E
.6200E
.29516E
.16722E
.11496E
.6433te
.98635E
.19046E

-. 81453E
.63377E

-. 59657E
-. 12378E

.13412E
-.55030E
-. 261M1E
-w28250E
-. 26690E

.53405E
-.31876E
.50740E

-.54015E
-.32790E
-.45415E
.29072E

-:32148E
-.19883E
- .86996E
-.63694E

-.90816E
-.960201
-.13469E
-. 17710e
-.23991E
-22930E
.22662E

-.33908E
-.18103E
-.14367E
-.49374E
-.77479E

AVERAGE DEVIATION

PANIPUN DEVIATION

NAXiPUP PCT DEV

ROOT MEAh SQUARE OEVIATION

.83968E 00 AVERAGE PCT DEV -.13706E 03

-.64643E 02 54

.55080E 04 28

.21940E 02

AVE ASS PCT DEV .29097E 03

THE MINIPILING VALUES OF THE PARAPMTERS ARE

-.2719929E 02 .9159631E 00 -.5667169E-01 .2139391E 02 .1031401E 04

-.954059E-02 -.5653932E-01 -.5166014E-06 -. 5191343E 04

THE NINMPAL VALUE OF THE SUP OF SQUARES .303765E 05



JUST AFTER INDEPENDENCE

GHANA-ALUMINUM 1957-62
GHANA-MANGANESE 1957-62
MALAYA-ALUMINUM 1957-62
INDIA-ENERGY 1949-61
INDIA-NITRATES 1944/5-60/1
INDIA-IRON 1947-62
INDIA-CEMENT 1948-62
P.l-ENERGY 1949-61
INDIA-PHOSPHATE 1948-62
INPLA-ALUMINUM 1948-62
ISRAEL-PHOSPHATE 1952-58

INDIA-GOLD 1952-62
ISRAEL-CEMENT 1949-61
EGYPT-CEMENT 1952-62
EGYPT-ENERGY 1955-61
ISRAEL-NITRATES 1955/6-61/2
NIGERIA-CEMENT 1958-6?1

GHANA-ENEIRGY 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
ISRAEL-ENERGY 1949-61
INDONESIA-CEMENT 1951-62
Pel-COPPER 1946-62
MALAYA-IRON 1957-62
P..-IRON 1949-54
Po.-SILVER 1948-62
NIGERIA-OIL 1960-62

INDONESIA-ALUMINUM 1949-53
MOROCCO-CEMENT 1956-58
GHANA-DIAMONDS 1957-62
INDIA-OIL 1947-62
MOROCCO-IRON 1957-62
GUINEA-IRON 1957-62
EGYPT-PHOSPHATE 1954-62
MOROCCO-SILVER 1958-62
INDONESIA-OIL 1949-62
MOROCCO-PHOSPHATE 1957-62
EGYPT-NITRATES 1954-61
INDONESIA-TIN 1948-54
GHANA-SILVER.1958-62
GHANA-GOLD 1957-62
EGYPT-IRON 1956-62
MOROCCO-COPPER 1957-62
BURMA-SILVER 1951-62
INDIA-MANGANESE 1945-53
Pe..-GOLD 1947-52
PoI.-CEMtNT 1945-50
ISRAEL-POTASH 1953-58
INDONErIA-MANGANESE 1952-56

o-35!$% ABSOLUTE DEVY/TOi 33/P -60; AB501UTE DE V/ATION 60-30%A8OLUTE 0EV/MTON OVER /50% ABSOLUT( E DVIAT/ON

#-a

ijJ
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V OBSERVED V CALCULATEDNUMBER

10

2
3

14

6
7
to
9

10
21
12
13
14
15
16
17

18

19
20
21
22
23
24
25
26
27
280
29
30
31
32
33
34
35
36
37
33
39
40

.10860E 03

.38100E 02

.59000E 02

.40300E 02

.44700E 02

.44700E 02

.25000e 02
.22200E 02
.S800OE 01
.19400E 02
.11000E 02
.89000E 01
.25900E 02

-. 11600E 02
.27900E 02
.20300E 02
.19000E 02
.21300E 02
.13900E 02
.11000E 02
.11000E 02
.15100E 02
.23100E 02
.46000E 01

-. 73200E 02
.32000E 01
.23000E 01
.35000E 01
.90000E 01

-.23100E 02
.10700E 02
1.00000E-01
1.00000E-01
1.00000E-01
-.18000E 01
.46000E 01

-. 10800E 02
-.12600E 02
-.19000E 01
-.49000E 01

-.27000E 01
.15000E 02

-. 10800E 02

1.00000E-01
-. 35000E 01
.39000E 01

-.40600E 02
-. 65000E 01
-.17600E 02
-. 19400E 02
-.43000E 01
-.51000E 01
-. 32900E 02
-.69900E 02

DELTA V PC7 DEVIATION

02
02
02
02
02
02
02
01
02
02
02
02
01
02
01
02
01
01
02
02
01
02
01
02
01
01
01
01
01
01
0l
01
01
01
02
01
01
02
01
01

.16738E
-. 11570E

619516E
* 12100E
.12895E

*17620E
*163623
*74982E
.20908E
.20571E
.16904E
.11135E

-.90533E
.11694E
.30518E
.11579E
.67310E

-.26649E
-. 11082E
.20287E
.64869E
.10355E
.60952E
.10920E
.74600E
.90087E

-.90549E
-. 33393E
.65531E

-.19777E
.05930E

-.23531E
.79315E

-. 16704E
.2061E
.16392E
.66234E
.12832E
.86091E

-.11349E

.65062E

.66417E

.74777E

.23972E

.76214E
-. 95900E
-. 85353E
-. 21061E
.99762E

-.06366E
.59882E
.17489E

-.83527E
-.43759E

.91862E

.49670E

.39484E

.28200E

.31805E

.27080E

.863773

.14702E
-. 15100E
-. 11714E
-.59039E
-. 22351E
.34953E

-. 23294E
.24848E
.84206E
.12269E
.23965E
.24982E

-. 92869E
.45131E
.47448E
.17005E

-. 63202E
-. 80660E
-. 58087E

.11355E

.68393E

.24469E
-. 21122E

.21070E
.24531E

-. 78315E
.17704E

-. 22481E
.29608E

-. 17423E
-.25432E
-. 10709E
-. 37651E

-. 92062E
.83583E

-. 18278E
-. 22972E
-. 11121E

.13490E
-. 32065E
-.62894E
-.27576E
-. 10763E
-. 10288E
-. 22589E
-.24547E
-.65424E

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXIMUM PCT DEV

ROOT MEAN SQUARE DEVIATION

-.14125E-02 AVERAGE PCT DEV .72977E 02

.91662E 02 1

.29863E 04 48

.26142E 02

AVE ABS PCT DEV .30253E 03

THE MINIMIZING VALUES OF THE PARAMETERS ARE

.3009974E 02 .3760542E 01 -. 1095460E 00 -.1469055E 02
-.1085057E 00 -.3539271E 00 -.6360214E-05 .1257630E 04

04E MINIMAL VALUE OF THE SUM OF SQUARES

.54884E
-. 42931E
.20232E
.23304E
.24664E
.15368E
.52790E
.19607E

-.72260E
-. 56944E
-. 34926E
-.20073E
-.36608E
-. 19919E

.81421E

.70884E

.18227E
-. 89927E
-. 22542E
-.45778E
.69574E
.45820E
.27890E

-. 57876E
-. 10812E
-.64479E
-. 12540E
-. 20481E
.37340E
.10680E
.24520E

-. 10425E
-.98739E
-. 10599E
-. 10870E

.18063E
-.26306E
-.19819E
-. 12157E
.33174E

-.14150E
.12584E

-. 24443E
-. 95820E
-. 14592E
-. 14067E
.37567E
.29863E

-.27642E
.12463E

-.17161E
-. 12916E
.29309E
.14951E

.5059630E 02

.369035E 05
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JUST A FTER INDEPENDENCE

ISRAEL-PHOSPHATE 1952-58
P.1.-SILVER 1948-62
INDIA-NITRATES 1944/5-60/1

ISRAEL-ENERGY 1949-61
INDIA-IRON 1947-62
ISRAEL-NITRATES 1955/6-61/2
INDIA-MANGANESE 1945-53
Po.-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
P.l-COPPER 1946-62
EGYPT-ENERGY 1955-61
EGYPT-CEMENT 1952-62
'ISRAEL-CEMENT 1949-61
MALAYA-ENERGY 1957-61
MOROCCO-IRON 1957-62
MOROCCO-ENERGY 1957-61
INDIA-COPPER 1948-62
INDONESIA-OIL 1949-62
GHANA-DIAMONDS 1957-62
INDIA-ENERGY 1949-61

GHANA-MANGANESE 1957-62
EGYPT-PHOSPHATE 1954-62
GUINEA-IRON 1957-62 '
MALAYA-ALUMINUM 1957-62
INDONESIA-TIN 1948-54
BURMA-SILVER t951-62
MOROCCO-PHOSPHATE 1957-62
INDIA-OIL 1947-62
INDONESIA-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
INDONESIA-CEMENT 1951-62
EGYPT-IRON 1956-62
INDIA-ALUMINUM 1948-62
MALAYA-IRON 1957-62
P.1.-IRON 1949-54
MOROCCO-COPPER 1957-62 4
GUINEA-ALUMINUM 1959-62 g
INDONESIA-MANGANESE 1952-56
ISRAEL-POTASH 1953-58
Po.-CEMENT 1945-50
P..-GOLD 1947-52
NIGERIA-OIL 1960-62

S33-60% ABSOIUTE DV/AT/ON 0 EOVE R ISD A8SOL UTF EYE/AT/N80 -I60% A81S01UT E DEVTON0-J5!/% ABS01UT E DEV/AT /OM
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DELTA Y PCT DEVIATIONNUMBER

1
2
3
4
5
6
7
8
9

10
11
12
13
14
15
16
17
to
19
20
21
22
23
24
25
26
27
28
29
30
31
32
33
34
35
36
37
3.
39
40
41
42
43
44
45
46
47
48
49
50
51
52
53
54

-. 22051f
.10299E
.12197E
.45698E

-1.00000E
-1.00000E
-1.00000E

.18992E

.10559E
-. 13484E
.43692E
.63452E

-1.00000!
-.82037E

.51178E

.80556E
-1.00000E

.16993E
-.50760E

-1.00000E
-. 71154E

-1.00000E
.38478E

-1.00000E
-1.00000E
-1.00000E
-1.00000E

.37680E
-. 24656E

.15320E

.17186E
-1.00000E
-1.00000E
-1.00000E

-. 13484E
.51178E
.13408E
.11721E
.18962E

-1.00000E
-. 21082E
-. 25157E
.88889E

-1.00000E
-1.00000E
-1.00000E
-1.00000E
-.48305E

.39578E

.14001E
-1.00000E
-1.00000E

.18340E

.22165E

AVERAGE DEVIATION -. 20089E-06 AVERAGE PCT DEV -. 66558E 00 AVE AS PCT 0EV .12646E 03

MAXIMUM DEVIATION

MAXIMUM PCT 0EV

ROOT MEAN SQUARE DEVIATION

-. 52378E 01 39

.82037E 03 14

.22102E 01

THE MINIMIZING VALUES OF THE PARAMETERS ARE

.1354102E 00 -.4080167E-01

.2840935E-01 -.2243005-01
.32S7763E 01 .3200167E 03

THE MINIMAL VALUE OF THE SUM OF SQUARES

19

V OBSERVED

.93352E 00
-.23344E 00
-.21979E 01
-.32818E 01
.62043E 00
.43414E 00
.95215E 00

-.52670E 00
-.12840E 01
.26495E 00

-.51692E 00
-.31099E 01
.16666E 01
.45553E 01

-. 13541E 01
-. 44730E-01
.85442E 00

-.42178E 01
.11340E 01
.19649E 01
.19733E 01
.27622E 01

-. 34130E 01
.49011E 00
.27622E 01
.85442E 00
.16666E 01

-. 90313E 00
.21870E 01

-. 38527E 00
-.15804E 01
.25147E 01
.85442E 00
.25147E 01
.26495E 00

-. 13541E 01
-. 11456E 01
-. 32378E 01
-.52378E 01
.16666E 01
.18700E 00
.70588E 00

-.24941E 01
.26459E 01
.27948E 01
.22666E 01
.16340E 01
.12147E 01

-. 17013E 01
-.23334E 01
.85442E 00
.27622E 01

-. 32357E 01
-. 51683E 01

V CALCULATED

-.42335E
-. 22666E
-. 18021E
-.71816E
-.62043E
-. 43414E
-. 95215E
-. 27733E
-. 12160E
-.19649E
-.11831E
-.49011E
-.16666E
-.55527E
-.26459E
-.55527E
-.85442E
-.24822E
-.22340E
-. 19649E
-.27733E
-.27622E
-. 88700E
-.49011E
-.27622E
-.85442E
-.16666E
-.23969E
-.68700E
-.25147E
-.91958E
-.25147E
-.85442E
-. 25147E
-.19649E
-. 26459E
-.85442E
-. 27622E
-. 27622!
-. 16666E
-.88700E
-. 28059E
-.28059E
-.26459E
-.27948E
-.22666E
-.16340E
-.25147E
-.42987E
-.16666E
-.85442E
-.27622E
-.17643!
-.23317E

-.33000E
-. 25000E
-. 40000E

-.40000E
.OOOOOE
.OOOOOE
.00000E

-.33000E
-.25000E
-. 17000E
-.17000
-. 36000E

.00000E

.40000E
-. 40000E
-.60000E
.00000E

-. 67000E
-.11000E
.00000E

-.80000E
.00000E

-.43000E
.00000E
.00000E
.00000E
.00000E

-. 33000E
.13000E

-. 29000E
-. 25000E
.00000E
.00000E
.00000E

-.17000E
-.40000E
-. 20000E
-.60000E
-. 80000E
.00000E

-.70000E
-. 21000E
-.53000E
.00000E
.00000E
.00000E
.00000E

-.13000E
-.60000E
-.40000E
.00000E
.00000E

-.50000E
-.75000E

-. 1059864E 02
-. 8197627E-02

.263785E 03



STABILITY OF PRODUCTION, Z.
JUST AFTER /NDEPENDENCE

BURMA-OIL 1948-62
INDIA-COPPER 1948-62
ISRAgL-CEMENT 1949-61
EGYPT-NITRATES 1954-61
Po.-COPPER 1946-62
ISRAEL-PHOSPHATE 1952-58
BURMA-SILVER 1951-62
INDONESIA-MANGANESE 1952-56
GINEA-ALUMINUM 1959-62

GUINEA-IRON 1957-62
EGYPT-PHOSPHATE 1954-62
MALAYA-ALUMINUM 1957-62
INDONESIA-TIN 1948-54
INDONESIA-CEMENT 1951-62
MALAYA-IRON 1957-62
ISRAEL-NITRATES 1955/6-61/2

GHANA-DIAMONDS 1957-62
INDIA-OIL 1947-62
MALAYA-ENERGY 1957-61
GHANA-ENERGY 1957-61
INDONESIA-OIL 1949-62
MOROCCO-SILVER 1958-62
MOROCCO-PHOSPHATE 1957-62
EGYPT-ENERGY 1955-61
INDIA-ENERGY 1949-61
EGYPT-CEMENT 1952-62
MOROCCO-ENERGY 1957-61
INDIA-CEMENT 1948-62
GIIANA-SILVER 1958-62
P.lo-ENERGY 1949-61
BURMA-ENERGY 1949-61
I.SRAEL-ENEPGY 1949-61
INDIA-ALUMINUM 1948-62
MOROCCO-COPPER 1957-62
P.1.-GOLD 1947-52
NIGERIA-OIL 1960-62
INDIA-MANGANESE 1945-53
MOROCCO-IRON 1957-62
BURMA-TIN 1947-62
INDIA-GOLD 1952-62
GHANA-MANGANESE 1957-62
GliANA-GOLD 1957-62
ISRAEL-PHOSPHATE 1952-58
ISRAEL-POTASH 1953-58

INDONESIA-ALUMINUM 1949-53
MOROCCO-CEMENT 1956-58
GHANA-ALUMINUM 1957-62
INDIA-NITRATES 1944/5-60/1
INDIA-IRON 1947-62
INDIA-PHOSPHATE 1946-62
EGYPT-IRON 1956-62
P.1.-IRON 1949-54
P.1.-SILVER 1948-62
P.1.-CEMENT 1945-50

60-/5OZABS.Ol i e EVMT 7/N OVER /50%ABSOLU fE DEVI/1TON0-j5! % ABSOUTe E DEVATm /N 3-/60% ABSOLUT E DEVAT/DN

GUINEA-ALUMINUM 1959-62
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y OBSERVED V CALCULATED

.59830E

.21000E

.370006

.18000E

.990D00E
.20000E
.13500E
.67000E
.50000E
.24000E
.15000E
.22000E
.36000E
.39000E
.1100o
.51000E
.52000E
.56000E
.62000E
.60000E
.20000E
.19700E
.20000E
.84000E
.59000E
-2110DE
.35000E
.18300E
.31000E
.40000E
.15900E
.16000E
.13300E
.60000E
.31000E
.17000E
.45000E
.40000E
.88000E
.18300E
.28000E
.25000E
.56000E
.66000E
.15000E
*15400E
.46000E
.16000E
.14900E
.30000E
.45000E
.12000E
.20000E
.59100E

03
02
01
02
02
02
04
02
01
02
02
02
01
02
03
02
02
01
02
01
01
03
01
01
00
03
01
04
02
02
03
02
03
02
02
02
02
03
02
04
02
01
02
02
01
03
02
03
02
02
01
04
02
03

.75619E
*70820E
.162331
.20404E
.18891E

-. 17433E
.47943E
.23933E

-. 53281E
.18755E
.66498E
.16874E
.66957E
.17882E
.34340E
.17882E
.46430E
.50328E
.70316E
.18755E
.23933E
.41954E
.46934E
.16874E
.41954E
.46430E
.66957E
.72838E
.46934E
.50832E
.47438E
.50832E
.46430E
.50832E
.18755E
.34340E
.46430E
.41954E
.41954E
.66957E
.46934E
.28976E
.28976E
*34340E
.42458E
.70820E
.66453E
.50832E
.76628E
.66957E
.46430E
.41954E
.68470E
.71829E

DELTA V PCT DEVIATION

*52238E
-. 49820E

-. 12533E
-. 24042E

.80109E

.37433E

.13021E

.64607E

.10328E

.52451E

.83502E

.51264E
-. 63357E

.21118E

.75660E

.33118E

.55704E
-. 44728E

-. 83156E
-. 12755E
-. 39327E

.15505E
-.44934E
-. 84736E

-. 41364E
.16457E

-. 63457E

.17572E
-. 15934E
-. 10832E

.11156E
-. 34832E

.86570E

.91676E

.12245E
-. 17340E
-. 14296E
.35805E
.46046E
.17630E

-. 18934E
-. 39764E

.53102E

.31660E
-.40958E

.83180E
-.20453E

.10917C
-. 61728E
-.36957E
-. 41930E

. 11580E
-.48470E

.51917E

* .69081E
-. 703471
-. 77207E
-. 11783E
.42406E

-.21472E
.27159E

-.26995E
-. 19384E
.27967E
.12557E
.30381E

-.94623E
.11809E
.22033E
.18520E
.11998E

-.88673E
-. 11826E
-.68008E
-. 164321
.36956E

-.95739E
-.50218E
-.98594E
.35445E

-.94773E
.24124E

-.33950E
-.21310E
.23517E

-.68524E
.18646E
.18035E
.65291E

-. 50494E
-. 30790E
.85342E
.10975E
.26331E

-.40342E
-. 13723E
.18326E
.92198E

-.96467E
.11745E

-.30778E
.21476E

-.80555E
-.55195E
-.90308E
.27603E

-.70790E
.72279E

........ ****************************************...................e.............. 0 000.000**0*..@000**0000*e0000000e*

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXIMUM PCT DEV

ROOT MEAN SQUARE DEVIATION

.14604E 03 AVERAGE PCT DEV .34046E 03

.17630E 04 40

.27603E 04 52

.43138E 03

AVE AS PCT DEV .40670E 03

THE MINIMIZING VALUES OF THE PARAMETERS ARE

.1714284E 03 -.7032324E 01 -. 1397038E 00 -.5043755E 02 -.5326434E 04
.4513535E 00 .7635249E 00 .5171472E-02

THE MINIMAL VALUE OF THE SUM OF SQUARES

NUMBER

.100489E 08



VOLUME OF PRODUCTION, 24,
JUST AFTER INDEPENDENCE

MOROCCO-SILVER 1958-62
INDIA-GOLD 1952-62
EGYPT-CEMENT 1952-62
EGYPT-NITRATES 1954-61
BURMA-ENERGY 1949-61
INDONESIA-CEMENT 1951-62
Po.-SILVER 1948-62
ISRAEL-PHOSPHATE 1952-58

MOROCCO-IRON 1957-62
INDIA-COPPER 1948-62
MALAYA-ALUMINU4 1957-62
ISRAEL-CEMENT 1949-61
INDIA-IRON 1947-62
P..-ENERGY 1949-61
ISRAEL-ENERGY 1949-61

MOROCCO-CEMENT 1956-58
INDIA-OIL 1947-62
GUINEA-IRON 1957-62
INDONESIA-OIL 1949-62
GHANA-ENERGY 1957-61
MALAYA-ENERGY 1957-61
BURMA-OIL 1948-62
GHANA-ALUMINUM 1957-62
EGYPT-ENERGY 1955-61
MOROCCO-ENERGY 1957-61
GHANA-SILVER 1958-62
INDIA-PHOSPHATE 1948-62
EGYPT-IRON 1956-62
INDIA-ALUMINUM 1948-62
Po.-IRON 1949-54
MOROCCO-COPPER 1957-62
ISRAEL-NITRATES 1955/6-61/2
Po.-CEMENT 1945-50
ISRAEL-POTASH 1953-58
INDONESIA-MANGANESF 1952-56

33k/-60% ABSOUT E DEV/A T/ON

INDONESIA-ALUMINUM 1949-53
GHANA-DIAMONDS 1957-62
EGYPT-PHOSPHATE 1954-62
BURMA-TIN 1947-62
MOROCCO-PHOSPHATE'1957-62
GHANA-MANGANESE 1957-62
INDIA-ENERGY 1949-61
INDIA-NITRATES 1944/5-60/1
INDONESIA-TIN 1948-54
INDIA-CEMENT 1948-62
GHANA-GOLD 1957-62
Po.-COPPER 1946-62
MALAYA-IRON 1957-62
NIGERIA-CEMENT 1958-62
BURMA-SILVER 1951-62
INDIA-MANGANESE 1945-53
NIGERIA-OIL 1960-62
Pol-GOLD 1947-52
GUINEA-ALUMIUM199-2.I

OVER /50% A8SOL UTE DVEV/A/ONO-J5fj% ABSOLUTE DEVAT ION 60-IS0% ABSOLUT E VM T /GN ,

.
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126
v OSSERVED V CALCULATED

.96900E

.42900E

.40400E

.34100E
-. 39000E

-31600E
.31600E
.31500E
.28900E
.28600E

-. 8800o0E
-. 10030E
-. 10000E
.25600E
.23500E
.23100E
.331001
.211006
.20800E

-. 15330E
-. 17600E

.18200E

.18200E

.17730E

.17700E

.17700E

.17700E
-. 163301
.17500E
.17400E

-.1800E 02
.16600E 02
.16600E 02
.16200E 02
-16000E 02
.15100E 02
.14900E 02

-.21300F 02
.14200E 02
.13500E 02
.12200E 02
.11800E 02
.11600E 02
.11600E 02
.114001 02
.11300E 02
.11000E 02
.10600E 02

-.25600E 02
.97000E 01
.91000E 01
.60000E 01
.86000E 01
-.27800E 02
.24000E 01
.19000E 01

-.70000E 00
-.700001 00
-.15000E 01
-.16000E 01
-.16000E 01
-.41000E 01
-.63030E 01
-.66000E 01
-.81000E 01
-.10500E 02
-.11930E 02
-.12000E 02
-.14300E 02
-.13300E 02
-.15300E 02
-.15600E 02
-.18600E 02
-.19200E 02
-.19900E 02
-.25000E 02
-.40800E 02
.41500E 02
.17700E 02
.15100E 02

.60934E

.70924E

.549341

.11213E

.10501E
-.28065E

.11190E

.68949E

.99039E

.11712E

.63267E

.99348E
-. 21797E
.70593E
.60920E
.73767E
.732326
9i0759l
.64420E
.6054E
.63604E
.60532E
.70480E
.33337E
.73366E

-.49369E
.63356E
.19496E
.12446E
.61156E

.71629E
-.23546E
.10520E
.554781
.61785E
.10657E
.61519E
.75585E
.58442E
.75861E
.71666E
.61434E
.10896E
.81644E
.10101E
.71692E
.13968E
.60584E

-.42854E
.18965E
.56531E
.72506E
.10396E
.66033E
.91244E
.76512E1
.51386E
.63248E
.10365E
.71066E
.7485BE
.81010E
.81104E
.61676E

-.28057E
.83852E

-.29080E
.74263E
.80220E
.10362E
.62809E

-.31517E
-.25597E I
.71042E
.65013E
.73709E I
.61097E 1
.13929E I
.13826E I
.13975E I

DELTA Y PCT DEVIATION

.90607E

.35606E

.34907E

.22887E
-. 14401E
.34408E
.20410E
.24605E
.18996E
.1686E

-. 15127E
-. 19935E
-. 78203E
.18741E
.17408E
.15721E
.1gM yye
.16024E
.12356E

-. 21355E
-.25960E

.12147E

.11152E

.14366E

.10363E

.18194E

.11364E
-.18495E
.50516E
.112841

-.25963E
.16833E
.60805E
.10652E
.98215E
.44428E
.87481E

-. 28858E
.83558E
.59119E
.50332E
.56566E
.70199E
.34356E
.12965E
.41308E
.96032E
.47416E

-.25371E
-.92654E
.32469E
.15494E

-.17975E
-.36403E
-.67244E
-.57512E
-.58386E
-.90248E
-.11865E
-.67066E
-.92656E
-.12201E
-.14410E
-.12766E
-.52943E
-.16885E
-.69920E
-.19426E
-.22322E
-.25682E
-.21581E
-.12446E
-.18344E
-.26304E
-.26401E
-.32371E
-.46910E
.27571E
.38719E
.11245E

.14903E

.504671

.635436

.20412E
-. 13714E
-. 12252E
.182391E
.35666E
.19180E
.14420E

-. 23909E
-.20066E
.35878E
.26548E
.26575E
.21306E
.2070%9
.31569E
.14639E

-.35269E
-. 31052E
.20067E
.15823E
.43094E
.14126E

-.36853E
.17936E

-. 94867E
.40583E
.18452E

-. 36246E
-. 71494E
.57802E
.19201E
.15896E
.41688E
.142201

-. 38180E
.14298E
.779111
.70230E
.92077E
.64414E
.42080E
.12655E
.57619E
.68754E
.78265E
.59204E

-.48854E
.55474E
.21369E

-.17266E
-. 42313E
-.73697E
-. 75167E
-. 11362E
-. 10841E
-. 11444E
-. 12251E
-. 12405E
-. 15061E
-. 17760E
-. 20701E
.16870E

-.22522E
.30921E

-. 26159E
-.27826E
-.24737E
-.34360E
.39497E i
.71666E I

-.37026E I
-.40609E I
-. 43917E I
-.76779E I

.19794E I

.28000E 4

.80464f I
0 @OOeOOOOOSgOOOUgggO@Sg000600000000000000000000000090000000000009000000000000000000.........

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXIMUM PCT DEV

ROOT MEAN SQUARE DEVIATION

TME MINIMIZING VALUES OF THE

-. 34971E-03 AVERAGE PCT DEV

.90607E 02 1

.94867E 04 28

420354E 02

PARAMETERS ARE

-. 70470E 02 AVE ASS PCT DEV .64520E 03

.9910547E 01 .14679261 00 .1724127E-01 -.29974401 01 .6106673E 02
-. 3496229E-01 .4236429E-01 .1649620E-05 .7707992E 03

THE MINIMAL VALUE OF THE SUN OF SQUARES .331420E 05



PERIODS NOT RELA TED TO INDEPENDENCE

MEXICO-IRON 1933-62
THAILAND-TIN 1950-62
CHILE-CEMENT 1935-62
MEXICO-GOLD 1952-62
CUBA-ENERGY 1949-59
ennRa-CrMFsT tQon-

5
,R

SYRIA-CEMENT 1953-62
MEXICO-ENERGY 1949-61
MEXICO-CEMENT 1935-62
TURKEY-ENERGY 1953-61
CHILE-GOLD 1940-62
INDIA-MANGANESE 1953-62
INDnNFCIA-Al UIMINUM 1953-62

JORDAN-PHOSPHATE 1952-62
MEXICO-SILVER 1946-62
TURKEY-CEMENT 1943-62
P.le-GOLD 1953-62
INDONESIA-ENERGY 1955-61
BRAZIL-CEMENT 1955-62
BOLIVIA-ENERGY 1949-61
CHILE-ENERGY 1949-61
PERU-GOLD 1955-62
PERU-CEMENT 1941-62
BOLIVIA-TIN 1940-62
CHILE COPPER 1936-62
IRAQ-OIL 1942-62
ISRAEL-POTASH 1958-62
MEXICO-COPPER 1932-62
CHILE-POTASH 1955-62
P.1.-IRON 1954-62

BRAZIL-NITRATES 1957/8-60/1
CHILE-SILVER 1946-62
PERU-SILVER 1946-62
THAILAND-CEMENT 1947-62
VENEZUELA-ENERGY 1949-61
THAILAND-ENERGY 1949-61
CHILE-IRON 1955-62
LIBERIA-ENERGY 1949-61
BRAZIL-OIL 1942-62
JORDAN-CEMENT 1956-62
VENEZUELA-CEMENT 1935-62
BOLIVIA-SILVER 1944-62
PERU-COPPER 1948-62
BOLIVIA-CEMENT 1957-62
Ple-CEMENT 1953-62
MOROCCO-MANGANESE 1952-62
PERU-IRON 1953-62
LIBERIA-IRON 1952-62
BRAZIL-IRON 1948-62
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 1949-61
MOROCCO-CEMENT 1958-62
BRAZIL-ALUMINUM 1948-62
Ple-NITRATES 1953/4-60/1
MALAYA-GOLD 1959-62
COLOMBIA-IRON 1955-62
TURKEY-COPPER 1936-62 *
TURKEY-MANGANESE 1952-62
TURKEY-OIL 1955-62
INDONESIA-TIN 1954-62
VENEZUELA-DIAMONDS 1947-62
ISRAEL-PHOSPHATE 1958-62
VENEZUELA-OIL 1932-62
BOLIVIA-COPPER 1948-62
TURKEY-IRON 1957-62
MEXICO-OIL 1945-62
CHILE-NITRATES 1945/6-61/2
VENEZUELA-GOLD 1957-62
COLOMdIA-OIL 1928-62
CHILE-PHOSPHATE 1956-62
PERU-OIL 1939-62
BOLIVIA-OIL 1957-62
INDONEStA-MANGANESE 1956-62
ruRA'StLVER 1945-58

OVER ISO ABSOL UTE DEOV/AT/ON

4
I-b

r"RA-rPMvmT

33A/-60;9' A8S50U Elf 0EV/IA T/ON 60 -I5O% ABSOL UTf EDE/ATIN0-J5!j% ABSOLUT~ E DEY/AT 1OM
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V 0f8EQVLO Y CALCULATED

.10200E

.72000E

.47000E

.18700E
.40000E
.1700E
.17800E
.28300F
.15100E

-. 71000E

.37000E
-. 21500E
-. 19700E
-.69000E

.18300E

.10800E

.11700E
-.64000E
.85000E

-. 20800E
-.27500E
.10700E

-.94000E
-. 39000E
-.64000E
-.53000E
.390001
-.28200E
.48000E
.36000E

-.68000E
.28000E
.28000E
.20000E
.80000E
.54000E
.20000E

-. 18100E
.25000E

-. 30000f
-. 16000E
-. 1Z200E
.46000E

-.22000E
.44000E

-.55000E
-. 14100E
-.90000E
-. 31500E
-. 14700E

.13000E
-.31000E
-. 14400E
-.30900E
-.43000E
-. 19000E

.11900E

.52000E
-. 72000E

.61000E
-.10700E
-. 31400E

.81000E
-. 14400E
-. 10000E
-. 12000E

.19000E
-. 18400E
-.17700E
-.25000E
-. 14000E

-.40000E
-.36000E
-. 43100E
-. 57000E
-. 13900E
-.63200E
.65000E
.39000E
.48000E

-. 24164E 1
-. 21258E
-.52679E
.15044E
.21308E

-. 61124E
.14113E

-. 24488E
.134531E

-. 24389F

-. 20132E
.95428E

-.49953E
-. 35860E
-. 31473E
-.33876E
-. 49201E
-. 71241E
-.28902E
-.32927E
-.25549E
-.23375E
-. 22661E
-. 61300E
-.51136E
-.92037E
-.29362E
-.80897E
.94646E

-.22950E
-. 21290E
-. 89122E
.24660E

-.66144E
-.22324E

.27921E
-.92340E
-.48860E
-.26550E
-.30072E
-.20995E
-.32493E

.30641E
-. 34126E
-.40854E
-.20230E
-. 10651E
-.34077E
-.92770E
.15166E

-.95596E
-.18925E

.22917E
-.25575E
-.80607E
-. 63138E
-. 19525E
.62922E
.24720E

-.22084E
-. 49818E
-.34752E
-. 35416E
-. 13222E
-. 60615E

.63551E
-.63605E
-. 31676E
-. 36775E
.23557E

-.36397E

-. 66770E
-.85805E
-.22366E
-.25732E
-.33950E
-.93004E
-.50469E
-.52207E
-. 495 10E

DELA V PCT DEVtATION

.10442E

.93258E

.99679E

.17196E
-.173081

.23912E

.16369E

.10749E

.14965E
-. 46611E

.57132E
-.22454E
.14705E

-. 33120E
.21447E
.14188E
.16620E
.72413E
.11390E

-.17507E
-.24945E

.13037E
-. 71339E
.22300E

-. 12864E
.39037E
.68362E

-. 20110E
-.46646E
.58950E

-. 46710E
.11712E
.33405E
.86144E
.10232E
.26079E
.94340E

-. 13214E
.51550E
.27072E
.49954E

-.89507E
.15359E
.12126E
.48085E

-.34770E
-.34489E
.25077E

-.22223E
-. 16217E

.10860E
-.12075E
-. 16692E
-.28343E
.37607E
.44138E
.13852E

-. 10922E
-.96720E
.83084E

-.57182E
-. 27925E

.11642E
-.11780E

.50615E
-. 18355E
.82605E

-. 15232E
-.14023E
-.48557E
-. 10360E

-.33323E
.49805E

-.40863E
-. 31268E
-. 10505E
-.53900E
.11547E
.91207E
.97510E

-. 43212F
-.43870E
-. 18922E

.11430E
-. 81228F
-. 39121E

.11436E
-. 12557E

.11125E

.19112E

-.28379E 03
-.23530E 04
.29437E 03
.92308E 02

-.68144E 03
-.41881E 03
-.337801 03
-.10164E 02
-.39410E 03
.53170E 03
.97638E 03

-.55776E 03
.31481E 03

-.36379E 02
.25156E 02

-.42414E -02
-.23283E 03
.24859E 03

-.49285E 02
-.25686E 03
.21940E 03

-.13142E 03
.13546E 02

-.13024E 03
-.45836E 03
.93404E 02

-.10217E 03
.27044E 03

-.19416E 03
-.90024E 02
-.23793E 02
.27547E 03
.50126E 02

-.35534E 02
-.11770E 04
.17187E 03
.32381E 02

-. 73589E 02
.23955E 03

-.10693E 04
-.11360E 03
.63808E 02

-.72835E 03
.11082E 04

-.46655E 02
-.69907E 02
-.70948E 03
-.17358E 02
-.39126E 03
-.37622E 03
.11478E 03
.80354E 03

-.32871E 03
.89096E 01

-.83503E 02
-.28882E 03
-.12987E 03
.48089E 03
.38131E 03

-.20612E 03
.28465E 03

.49907E
-.58044E

.18270E

.12151E

.30943E

.57954E
-.22879E
-. 17470E
-. 19695E

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXIMUM PCT DEV

.90305E-02 AVERAGE PCT DEV .50859E 02 AVE AS PCT DEV .550001 03

.10442E 03 1

.11125E 05 9

8001 MEAN SQUARE DEVIATION .18755E 02

THE MINIMIZING VALUES OF THE PARAMETERS ARE

.7220523E 01 -. 5649556E-01 .7712357E-01 -. 5441096E 01 .24963961 03
-. 4004369E-01 .6109719E-01 -.1789130E-06 -.6695664E 04

FHE MINIMAL VALUE OF THE SUM OF SQUARES

y

.281187E 05



9
PERIODS NOT REL A TED 70 INDEPENDENCE

INDONESIA-TIN 1954-62
ISRAEL-POTASH 1958-62
MALAYA-GOLD 1959-62
CHILE-ENERGY 1949-61
MEXICO-ENERGY 1949-61
Po.-GOLD 1953-62
MOROCCO-MANGANESE 1952-62

COLOMBIA-OIL 1928
BOLIVIA-TIN 1940-
TURKEY-ENERGY 195
MEXICO-IRON 1933-
SYRIA-CEMENT 1953
COLOMBIA-GOLD 194
BRAZIL-GOLD 1920-

PERU-OIL 1939-62
VENEZUELA-OIL 1932-62
VENEZUELA-DIAMONDS 1947-62
T62EY-MANGANESE 1952-62

2 CHILE COPPER 1936-62
CHILE-CEMENT 1935-62
INDONESIA-ALUMINUM 1953-62
PERU-CEMENT 1941-62
BOLIVIA-ENERGY 1949-61

-62 INDONESIA-ENERGY 1955-61
62 MEXICO-CEMENT 1935-62
3-61 MOROCCO-CEMENT 1958-62
62 COLOMBIA-ENERGY 1949-61
-62 BOLIVIA-SILVER 1944-62
9-62 MEXICO-SILVER 1946-62
62 JORDAN-PHOSPHATE 1952-62

BRAZIL-NITRATES 1957/8-60/1
CHILE-SILVER 1946-62
PERU-SILVER 1946-62
THAILAND-CEMENT 1947-62
VENEZUELA-ENERGY 1949-61
THAILAND-ENERGY 1949-61
CHILE-IRON 1955-62
LIBERIA-ENERGY 1949-61
BRAZIL-OIL 1942-62
JORDAN-CEMENT 1956-62
VENEZUELA-CEMENT 1935-62
PERU-COPPER 1948-62
BOLIVIA-CEMENT 1957-62
P.l-CEMENT 1953-62
TURKEY-CEMENT 1943-62
PERU-IRON 1953-62
LIBERIA-IRON 1952-62
BRAZIL-IRON 1948-62
CHILE-MANGANESE 1952-62
PERU-ENERGY 1949-61
COLOMBIA-CEMENT 1934-62
BRAZIL-ENERGY 1949-61
CHILE-OIL 1950-62
BRAZIL-ALUMINUM-1948-62
Ple-NITRATES 1953/4-60/1
BRAZIL-CEMENT 1955-62
PERU-GOLD 1955-62
THAILAND-TIN 1950-62
CHILE-GOLD 1940-62
COLOMBIA-IRON 1955-62
INDIA-MANGANESE 1953-62
MEXICO-GOLD 1952-62
TURKEY-COPPER 1938-62
IRAQ-OIL 1942-62
MEXICO-COPPER 1932-62
CHILE-POTASH 1955-62
P.le-IRON 1954-62
TURK-EY-OIL 1955-62
ISRAEL-PHOSPHATE 1958-62
BOLIVIA-COPPER 1948-62
TURKEY-IRON 1957-62
MEXICO-OIL 1945-62
CHILE-NITRATES 1945/6-61/2
VENEZUELA-GOLO 1957-62
CHILE-PHOSPHATE 1956-62
BOLIVIA-OIL 1957-62
INDONESIA-MANGANESE 1956-62
CUBA-SILVER 1945-58
CUBA-ENERGY 1949-59
CUBA-CEMENT 1940-58
CUBA-CEMENT 1940-58

S33/-60% AB.SO1 UT E DEV/AT/DN 60-/5%OZASoLUT E DEVMTION

'4

o-WJJ! % ABSOLT DeEV/ATION OVE R /50% ABSOLUT DhEV/YA/O
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133

T 0SSERVE0 V CALCULATEDNLSEIR

2
3
4

Is

6
7

is

9
10
21
12
13

14

?s

16
17
16
19
20
21
22
23
24
25
26
27
24
29
30
31
32
.3
34
35
36
37
38
39
40

41
42
43
44
45
46
47
4s
49
50
51
52
53
54
55
56
57
568
59
60
61
62
63
64
65
66
67
66
69
70
71
72
73
74
75
76
77
76
79
so

.00000E 00
-. 37000E 01
-.60000E 00
-. 14000E 01
-. 20000E 01
.00000E 00
.00000E 00

-.28000E 01
-.25000E 01
-.31000E 01
-.20000E 01
-.170001 01
-.70000E 00
-.39000E 01
-.21000t 01
.00000E 00

-.11000E 01
-.10000E 01
.00000E 00

-.330001 01
-.10000E 01
-.70000E 00
-.40000E 01
-.70000E 00
.00000E 00

-.15000E 01
-.16000E 01
.70000E 00

-.11000E 01
-.17000E 01
.00000E 00
.00000E 00
.00000E 00
.00000E 00
-.43000E 01
.70000E 00
.00000E 00
-.140001 01
.000000 00
-.33000E,01

-.80000E 00
.00000E 00

-.14000E 01
.00000E 00
.00000E 00

-.41000E 01
.00000E 00
.11000E 01
.00000E 00
.00000E 00

-.44000E 01
-.40000E 00
-.10000E 01
-.12000E 01
-.23000E 01
-.80000E 00
-.30000E 01
.00000E 00

-.23000E 01
-.140001 01
-.12000E 01
-.400001 01
.00000E 00
.12000E 01

-.60000E 01
.00000E 00

-.10000E 01
-.210001 01
.00000E 00
.00000E 00

-.44000E 01
.00000E 00

-.15000E 01
-.170001 01
.00000E 00
.00000E 00

-.50000E 01
-.460006 01
.00000E 00
.60000E 00

DELTA V PCT DEVIATION

-. 13121E 01
-. 13976E 01
-. 14545E 01
-.12335E 01
-. 14016E 01
-.10608E 01
-. 1230E 01
-. 14068E 01
-. 12667E 01
-. 14105E 01
-.12965E 01
-.14574E 01
-. 10361E 01
-.15876E 01
-. 14545e 01
-.16099E 01
-.14332E 01
-.14721E 01
-. 13331E 01
-.14656E 01
-. 1371E 01
-.13009E 01
-. 14066E 01
-. 10891E 01
-. 14332E 01
-. 10641E 01
-.145891 01
-. 10461E 01
-. 73426E 00
-. 13032E 01
-. 14043E 01
-.10819E 01
-. 1412E 01
-. 1478E 01
-. 13032E 01
-. 13949E 01
-. 13730E 01
-. 14332E 01
-. 13099E 01
-.15943E 01

-.14021E 01
-.14701E 01
-.13927E 01
-.13554E 01
-.12491E 01
-.13954E 01
-.12382E 01
-.14768E 01
-.10975E 01
.57548E-02

-.13730E 01
-.13909E 01
-.14173E 01
-.13175E 01
-.15609E 01
-.13932E 01
-.10363E 01
-.76825E 00
-.13904E 01
-.14066E 01
-.14354E 01
-.135541 01
-.13622E 01
-.137301 01
-.10763E 01
-.78825E 00
-. 10227E 01
-. 15943E 01
-. 13666E 01
-.14083E 01
-. 13999E 01
-. 110091E 01
-.99012E 00
-. 14086E 01
-.144L1E 01
-.16099E 01
-.13753E 01
-. 95004E 00
-.95674E 00
-.94557E 00

.13121E 01
-.23024E 01

.85446E 00
-. 16652E 00
-. 5943E 00
.10808E 01
.12380E 01

-. 13912E 01
-. 12333E 01
-.16695E 01
-.70353E 00
-. 24255E 00
.33606E 00

-. 23124E 01
-. 6454e 00

.16099E 01

.33315E 00

.47212E 00

.133311 01
-. 18344E 01

.37177E 00

.60094E 00
-. 25934E 01

.38906E 00

.14332E 01
-.41589E 00
-.14107E 00
.17461E 01

-.36574E 00
-.39682E 00
.14043E 01
.10819E 01
.14128E 01
.14676E 01

-.29966E 01
.20949E 01
.137301 01
.33150E-01
.13099E 01

-.17057E 01

.60211E 00

.14701E 01
-.73326E-02
.13554E 01
.12491E 01

-.27046E 01
.12382E 01
.25768E 01
.10975E 01

-.57548E-02
-.30270E 01
.99093E 00
.41725E 00
.11745E 00
-.71915E 00
.59317E 00

-.19637E 01
.78825E 00

-.90957E 00
.65792E-02
.23539E 00

-. 26446E 01
.13622E 01
.25730E 01

-. 49237E 01
.78825E 00
.22670E-01

-.50574E 00
.13666E 01
.14063E 01

-. 30001E 01-
.11009E 01

-.50966E 00
-. 29119E 00

.14411E 01

.16099E 01
-. 362471 01
-. 365001 01

.95674E 00

.15456E 01

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAxiMUM PCT DEV

-. 51762E-07 AVERAGE PCT DEV -.135251 01 AVE ASS PCT DEV .99009E 02

-. 49237E 01 -65

.45746E 03 65

ROOT MEAN SQUARE DEVIATION .15829E 01

THE MINIMI2ING VALUES OF THE PARAMETERS ARE

-. 156656E 01 .1260740E-03
.1173206E-02 -. 2243S1E-02

.2100527E-02 -. 2235028E 00

.521103E-02

THE MINIMAL VALUE OF THE SUN OF SQUARES .200452f 03

-1.000001
.16473E

-.58746E
.13500E
.42697E

-1.00000E
-1.00000E

.98749E

.97360E

.11977E

.54265E

.16642E
-. 32438E

.14566

.443631
-1.00000E
-.23246E
-.32071E
-1.00000E

.12516E
-.27101E
-. 46193E
.18438E

-.35725E
-1.00000f

.38362E

.96691E
-. 16691E
.49811E
.30450E

-1.00000E
-1.00000E
-1.00000E
-1.00000E

.22996E
-. 1501E

-1.00000E
-. 23131E

-1.00000E
.10699E

-. 42943E
-1.00000E

.52653E
-1.00000E
-1.00000E

.19382E
-1.00000E

-. 17448E
-1.00000E
-1.00000E

.22046E
-. 71242E
-. 29441E
-. 89151E
.45491E

-. 42577E
.18949E

-1.00000E
.65416E

'-.46774E
-. 16399E
.19511E

-1.00000E
-.187401

.45746E
-1.00000E

-. 22167E I
.31723E I

-1.00000E I
-1.00000E I

.21431E I
-1.00000E I

.51497E I

.20669E 4
-1.00000E (
-1.00000E 

.26356E 

.36419E (
-1.00000E C

-. 16345E C

.1446596E 02



STAB/LITY OF PRODUCT/ON , Za
PERIODS NOT RRATED TO INDEPENDENCE

BOLIVIA-COPPER 1948-62
VENEZUELA-OIL 1932-62
P.1.-IRON 1954-62
CHILE-POTASH 1955-62
TURKEY-COPPER 1938-62
MEXICO-GOLD 1952-62
MEXICO-IRON 1933-62
P.1.-NITRATES 1953/4-60/1
BRAZIL-ENERGY 1949-61
PERU-ENERGY 1949-61
LIBERIA-IRON 1952-62
MOROCCO-MANGANESE 1952-62
P.1.-CEMENT 1953-62
VENEZUELA-CEMENT 1935-62
JORDAN-CEMENT -1956-62
THAILAND-CEMENT 1947-62

CHILE-PHOSPHATE Y956-62
CHILE COPPER 1936-62
BOLIVIA-TIN 1940-62
CHILE-ENERGY 1949-61
SYRIA-C'EMENT 1953-62
COLOMBIA-GOLD 1949-62
BRAZIL-GOLD 1920-62
BRAZIL-IRON 1948-62
PERU-COPPER 1948-62
BRAZIL-OIL 1942-62
JORDAN-PHOSPHATE 1952-62
PERU-SILVER 1946-A2

BOLIVIA-OIL 1957-62
PERU-OIL 1939-62
VENEZUELA-GOLD 1957-62
MEXICO-OIL 1945-62
TURKEY-IRON 1957-62
ISRAEL-PHOSPHATE 1958-62
TURKEY-OIL 1955-62
ISRAEL-POTASH 1958-62
INDIA-MANGANESE 1953-62
COLOMBIA-IRON 1955-62
MALAYA-GOLD 1959-62
THAILAND-TIN 1950-62
TURKEY-ENERGY 1953-61
PERU-GOLD 1955-62
BRAZIL-CEMENT 1955-62 -
INDONESIA-ENERGY 1955-61
MOROCCO-CEMENT 1958-62
MEXICO-ENERGY 1949-61
COLOMBIA-ENERGY 1949-61
CHILE-OIL 1950-62
P..-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
MEXICO-SILVER 1946-62
LIBERIA-ENERGY 1949-61
CHILE-IRON 1955-62
MEXICO-COPPER 1932-62
CHILE-CEMENT 1935-62
BOLIVIA-ENERGY 1949-61
PERU-IRON 1953-62
CUBA-ENERGY 1949-59

p 
.

LAj

CUBA-CEMENT 1940-58
CUBA-SILVER 1945-58

' INDONESIA-MANGANESE 1956-62
COLOM.BIA-OIL 1928-62
CHILE-NITRATES 1945/6-61/2
VENEZUELA-DIAMONDS 1947-62
INDONESIA-TIN 1954-62
TURKEY-MANGANESE 1952-62
IRAO-OIL 1942-62
INDONESIA-ALUMINUM 1953-62
PERU-CEMENT 1941-62.
CHILE-GOLD 1940-62
MEXICO-CEMENT 1935-62
BRAZIL-ALUMINUM 1948-62
COLOMBIA-CEMENT 1934-62
CHILE-MANGANESE 1952-62
CHILE-SILVER 1946-62

O-60% AB/TO SOUT E V/AT/ON 60-150 ZA8.OUTE EV/4T/ON OO0-JJ5j3% ABSOLUTE EVAT /ON OVER 150% ABSOLUTE D9EY/AT/ON
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Y OSERVED V CALCULATED

.11000E 02

.72000E 02
.95800E 03
.18000F 02
.00001 02
.37000E 02
.31000E 01
.93000E 02

1.00000E-01
.187001 04
.17000E 01
.38000E 01
.25000E 02
.30500E 03

.14000E
.12000E
.24000E
.37900E
.27000E
.88000E
.55000E
.91000E
.40000E
.36000E
.10400E
.11400E
.79000E
.36000E
.16000E
.51000E
.56000E
.16000E
.61000E1
.18000E
.25000E
.10600E
.28000E
.98000E
.13200E
.14000E
.16000E
.25000E
.16000E
.18000E
.62800E
.52000E
.26000E
.23000E
.93000E
.10100e
.16200E
.43000E
.88000E
.47000E
.19600E
.16600E
.31500E
.80000E
.28000E
.16000E
.27000E
.44000E
.37000E
.15200E
.61000E
.54000E
.69500E
.69000E
.15000E
.15100E
.65000E
.68000E
.85000E
.51000E
.38000E

.43000E

.33000E

.76000E

.12000E

.13000E

.27630E

. 161 76E

.20145E

.22499C

.21591E

.699371

.22702E

.16684E
-. 37005E

.28806E

.26919E

.241 31E

.49614E

.22831E

.20145E

.23847E

.21812E

.20469E

.96085E

.20653E

.10754E

.27122E

.16583E

.188141

.21812E
*68995E
.20348E
.51721E
.18258E
.27224E
.16481E
.67979E
.28908E
.21180E
.27224E
.28095E
.34499E
.21612E
.27528E
.23136E
.1630E
.20856E
.27993E
.10625E
.23210E
.16075E
.12304E
.21161E
.75092E
.84609E
.34499E
.15871E
.29111E
.89972E
.22526E
.15973E
.26122E
.15125E
.27892E
.16583E
.21914E
.10625E
.10930E
.34499E
.67905E
.15125E
.43517E
,23136E
.11133E
.26704E
.16276E
.79083E
.28791E
.16684E
.19535E

.23847E

.34600E
-. 26219E
-. 23171E
-.26252E

136
DELTA V PCT DEVIATION

-. 26530E
-. 897631

.75655E
-. 20699E
-. 13591E
-. 32937E
-.22392E
-. 73844E

.37105E

.15819E
-. 26749E
-. 23751E
-. 24614E
.76688E

-. 61447E
-. 23727E
-. 19412E

.17431E
-. 69085E
-. 11853E

.44246E
-. 18022E
-. 12583E
-. 15214E
-. 11412E

.45005E
-. 19556E
-. 15721E
-. 16658E
-.22124E
-. 15921E
-. 51979E
-. 22806E
-. 19380E
-. 24724E
-. 17495E
-. 31699E
-. 20832E
-. 14328E
-. 22996E
-. 14780E
-. 18356E
-. 26393E
-. 68247E

.39590E
-. 10875E
-. 12044E
-. 18861E
-. 65792E

.16391E
-. 18299E
-. 11571E
-. 20311E
-. 41972E

.17347E

.15003E

.33776E
-. 71250E

.10850E
-. 14983E
-. 19214E
-. 62247E
-. 10560E

.11750E
-. 69049E
-. 972501

.65148E
-. 16336E
-. 96326E
-. 13604E

.46722E
-. 11083E

.56209E
-. 16174E
-. 157351

-. 23417E
-. 31300E

.33819E

.35171E

.41252E

-. 96019E
-. 55491E
.37556E

-. 92000E
-. 62947E
-. 47095[
-. 98634E
-. 44259E
-. 10027E

.54917E
-. 99366E
-. 98425E
-. 49611E

.33589E

-. 30503E
-. 99497E
-. 88997E

.85160E
-. 71900E
-. 57391E

.41145E
-. 66448E
-. 75879E
-. 80865E
-. 52320E
.65229E

-. 96116E
-. 30395E
-. 91237E
-. 81266E
-. 96602E
-. 76463E
-. 78898E
-. 91501E
-. 90817E
-. 62271E
-. 91884E
-. 95507E
-. 52050E
-. 99395E
-. 90232E
-. 88013E
-. 94284E
-. 83058E

.17057E
-. 67651E
-. 97887E
-. 89131E
-. 87615E

.19373E
-. 53042E
-. 72907E
-. 69771E
-. 47175E

.77009E

.93925E

.12010E
-. 47107E

.389001
-. 90351E
-. 87679E
-. 58587E
-. 96615E

.34060E
-. 10168E
-. 64297E

.14971E
-. 70609E
-. 86526E
-. 47395E

.29931E
-. 14014E

.19523E
-. 96943E
-. 80548E

-. 98197E
-.90463E
-. 12899E
-. 15179E
-.14602E

*.eO.@g....e.eOOe@..o.eeeOOeeOO@@..gO.@OOgO@eO ............ *... ........................ *..

AVERAGE DEVIATION

MAXIMUM DEVIATION

MAXIMUM PCT DEV

ROOT MEAN SQUARE DEVIATION

-. 93313E-01 AVERAGE PCT DEV

.17347E 04 55

.14971E 04 67

.39236f 03

.94333E 01 AVE ASS PCT 0EV .13467E 03

TNE MINIMIZING VALUES OF THE PARAMETERS ARE

.3779651E 02 -.2885092E 01 -.4790057E-02
-.6063304E 00 .8512098E 00 .1063352E 01

THE MINIMAL VALUE OF THE SUM OF SQUARES

.10161531 03 .6078874E 04

.123154E 08



VOLUME OF PRAODUCT/ON, 4,
PERIODS NOT RELAT ED 70 /NDEPE/NDENCE

VENEZUELA-GOLD 1957-62
VENEZUELA-DIAMONDS 1947-62
MEXICO-COPPER 1932-62
IRAQ-OIL 1942-62
INDIA-MANGANESE 1953-62
COLOMBIA-CEMENT 1934-62
PERU-COPPER 1948-62

MEXICO-OIL 1945-62
TURKEY-MANGANESE 1952-62
ISRAEL-POTASH 1958-62
TURKEY-COPPER 1938-62
INDONESIA-ALUMINUM 1953-62
BRAZIL-CEMENT 1955-62
P..-GOLD 1953-62
PERU-IRON 1953-62
BOLIVIA-SILVER 1944-62
VENEZUELA-CEMENT 1935-62
CHILE-IRON 1955-62
VENEZUELA-ENERGY 1949-61
CHILE-iLyR _94-6

CUBA-CEMENT 1940-58
CUBA-SILVER 1945-58
INDONESIA-MANGANESE 1956-62
BOLIVIA-OIL 1957-62
PERU-OIL 1939-62
CHILE-PHOSPHATE 1956-62
TURKEY-IRON 1957-62
BOLIVIA-COPPER 1948-62
ISRAEL-PHOSPHATE 1958-62
TURKEY-OIL 1955-62
P..-IRON 1954-62
CHILE-POTASH 1955-62
MEXICO-GOLD 1952-62
CHILE-CEMENT 1935-62
COLOMBIA-IRON 1955-62
PERU-CEMENT 1941-62
MALAYA-GOLD 1959-62
CHILE-GOLD 1940-62
TURKEY-ENERGY 1953-61
MEXICO-IRON 1953-62
PERU-GOLD 1955-62
CHILE-ENERGY 1949-61
BOLIVIA-ENERGY 1949-61
Po.-NITRATES 1953/4-60/k
INDONESIA-ENERGY 1955-61
MEXICO-CEMENT 1935-62
BRAZIL-ALUMINUM 1948-62
MOROCCO-CEMENT 1958-62
MEXICO-ENERGY 1949-61
COLOMBIA-LNERGY 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
P..-CEMENT 1953-62
BOLIVIA-CEMENT 1957-62
JORDAN-CEMENT 1956-62
BRAZIL-OIL 1942-62
LIBERIA-ENERGY 1949-61
THAILAND-ENERGY 1949-61
JORDAN-PHOSPHATE 1952-62
THAILAND-CEMENT 1947-62
BRAZIL-NITRATES 1957/8-60/1

CUBA-ENERGY 1949-59
COLOMBIA-OIL 1928-62
CHILE-NITRATES 1945/6-61/2
VENEZUELA-OIL 1932-62
INDONESIA-TIN 1954-62
CHILE COPPER 1936-62
BOLIVIA-TIN 1940-62
THAILAND-TIN 1950-62
LIBERIA-IRON 1952-62
MEXICO-SILVER 1946-62
PERU-SILVER 1946-62

60-/soz AolurE DEVTy/N OVER 50%A8SOL UTEDYAT/0N0 -35|/% ABSOL UTE DEVAT ION 33/j3-60% ABSO lT~ E EVA T/ON
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NOTATION USED FOR THE MORE IMPORTANT QUANTITIES USED IN THIS ANAYSIS

Y UNCORRECTED GROWTH INDEX
Y(F) GROWTH INDEX CORRECTED' FOR" PRODUCTION IN OTHER

COUNTRIES
Y(G) GROWTH INDEX CORRECTED FOR WORLD PRODUCTION
Z(A) STABILITY VARIABLE
Z(B) VOLUME OF PRODUCTION VARIABLE (SAME AS Xl8)t
X(1) TRANSPORT VARIABLE
X(2) LITERACY AND NEWSPAPER CIRCULATION VARIABLE
X(3) GEOLOGICAL :SURVEY VARIABLE
X(4) INFANT MORTALITY VARIABLE
X(5) GRP/CAPITA VARIABLE
X(6) FOREIGN.AID AND LONG-TERM.INVESTMENT VARIABLE
X(7) SIZE OF POPULATION VARIABLE
X(81 VOLUME OF PRODUCTION VARIABLE (SAME AS Z(B))
A(O) GENERAL PARAMETER
A(1) TRANSPORT PARAMETER
X(2) LITERACY AND NEWSPAPER CIRCULATION PARAMETER
A(3) GEOLOGICAL SURVEY PARAMETER
A(4) INFANT MORTALITY PARAMETER
A(5) GNP/CAPITA PARAMETER
A(6) FOREIGN AID AND LONG-TERM INVESTMENT PARAMETER
A(7) VOLUME OF PRODUCTION, MAIN PARAMETER
A(7) VOLUME OF PRODUCTION, SECONDARY PARAMETER
A(9) SIZE OF POPULATION PARAMETER

UNDERDEVELOPED
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395459 healag ta 7 yeas

lotim a scdite
95la umgt Is * 1992-
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46
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47
46
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3

3
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9
36

'a
31

2

23
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2952-62 level

W9
58
Y7
6

Y1
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3.0, 00
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3A 0 0
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hnttS a1nnia
19h2 - Loag ?a

1953.62 doublang tia 6.5 yea.

10.52 haVIng tim. 2 years

I96
61
60
59
5S
57
56

53
52

50
kg
'8

382,000

318,137
338,k73
237,653

170503
11.7,90
338,325
63272
522,754
667,428
130,986

0



147

Albq.a e cement
Thousands of Metric Tcms

120
120
73
74
78
70
65
4515
13
19
i

1951.-6 doubling time 3.5 years

1962
61
60
59
58
57
56
55
5
53
52
51



3b.
aalgaria. .ect
Thousands of btrio tus

1962 1893
61 1749
60 1586 1950.42 doubling time 75 years
59 1433
58 937
57 680
56 859
55 812
54 780
53 7Mo
52 672
51 627
50 602
49 k.A.
kB 378
47 X.A.
46 w.A.
65 2145

14 126



Rnmaia - Cement
Thousand Metric Ton

3489
3300
3054
2851
2572
2355
2098
1936
1518
1906
1514
1140
1028
N .A.
657

1950.62 doubling time 6.5 yeare

1962
61.
60
59
58
57
56
55
54
53
52
51
5.
k9
he



1%O

rria - ement
Thousands of f*trio Tens

1962 599
61 50
60 489 3953.62 doubling tim. 6 years
59 44?
58 ko8
57 315
56 326
55 26"
5 9
53 2a
52 151
51 39
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tnaiatquze -oeMt
Thousanda of etriae Toe

1962 185
61 212
60 222 1947.40 doubling tin 5 year
59 23
58 180
57 167
56 151
55 137
54 102
53 87
52 83.2
51 ??.k
50 50.3
10 34.8
48 37.2.
17 35.9
46 26.3
16 19.9
44 27.9
W$ 30.6
42 24.9
h1 27.3
40 28.0
39 27.6
38 26.3
37 15.0
36 11.8
35 11.2
34 01.9
33 20.7



30
ordan daG.nt

Thousand Ibtrio Tom

235
223
165
lo
107
79

N*A) Rag of 75

1956-62 doubling time 4 yar,

1968
61
60
59
58
57
56
55
514



IAL

Thousand Metric Tons

196 5072
61 4709
60 4447 1955-62 doubling taU 7.5 years
59 3814
58 3790
57 3393
56 3275
55 2771
54 1683
53 1655
52 1546
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pt0 - Oment

Thousand Metric TYs

1962
61
60
59
58
57
56
55
5k
53
£2
51
50

4784?
16
kha143
42
41
Ia0
39
38
37
36
35
3A4
'3

a5O
2136
2047
1784
1511
1166
1351
1371
1237
1097

947
1130
1022

889
769
618
588
132
424
323
381
420
365
368
375
323
335mn
297
288

1952-62 doubling tim 8 years

194341 doubitng time 4.5 yars

1934-42 doubling tii 22.5 yar



Algeria - cement
iotasa Mtric Tons

1963.62 halving time 1. yeara

1950..60 doubling time 7 years

1962
61
60
59
58
57
56
555a
53
52
£1
50
49
kB8
47
46
154
hi4
43

650
1071
1062

957
842
M
669
655
632
494
484.8
448.4

3244
128.0
130.A
127.3
116.0
105.0

924
804
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1958.62 doublIng time 2 yars

1952.42 doublIng tA 7 year

1962
61
60
59
58

957

2,810
2,630

909
721
663

hend* of 376 lb. bbls.

1962
61
60
59
58
57
56
55
53
5,

1951

1,170
1,266
102k)
1,155

776
639
575
592

mgera -CAMent
Thouands of 376 1b* bble.



Rumania Swaxte
Lang Tons

1962 88,000
61 68,000
60 87,000 1950.62 doubling time 35 years
59 70,000
58 72,000
57 60,000
£6 £1000

55 36,000$6 31000
53 12,000
52 9s800
51 20,000
50 6,000
49 probaby nil
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lag Toe

1962
61
60-
59
58
57
56
55
54
53
52
51
50
49
1.8
1.?
k6

a43

k.0
39
38
37
36
35

1948.62 doubling time 4.5 years

100,000
96,000

119,000
95,66
68,750
62,56
68,653
4,359
27,182
18,524
14,093
18,731
18,227
15,957
13,822
6,629
4,388

19,238
34,359
67,72
12,201
14,138

18,000
12,731.

8,631
6,889

0

(expert4$
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1 onseg' 376 a. Wti.

1,070

985
4
926

SUt
m

.tost

l95-Ga dnbOitas tm @ Yns

1968-5% ding tins 65 yass

o r376 lb ala.

19584esfttSnfas tise6.5 yrws

1956-%8 htving time 4 yus

196*45 fine tns Ia 6 yar

hoo. t 3V6 fb buas

1958-6W battis tim 3 yeas

1960
a
60
59
58
'7

1

96o
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it
'S

16

3,7354
Se256I"

sm2;
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8w0
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livia o damnt
thnads Of 376 U , a,

1962
&
60
59
58
57
56

53
52
51
50
49
48
47
46
45
44
43
42
41
40
39
38
37
36

319

1935.62 de us tim 32.5 yer

293
263
223
170
170
141
193
223
193
199
217
229
223
239
22
226
163
158
158
132
132
140
143

.as.
105
64
60
39

niea.

1957-6t oblieg time 4.5 ynnr

1940-57 level

1393-6 dwbling tim 2 years

lb. bbhi.

1962
a

56
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50

46

6,710
5,101
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4,902
4,257

4,5a1
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Ii, 68
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13,14

5,324

ina ae

2,430

1,500
1,200
1,036

6wo
T24
735
750

1,129
797
28
20

354
433
40
60

223
256
133

20
35
0

197-4e( dahlias t1 3 yeM.

Osba -*1gger

JhT. Pa iatnt

4,750
4,950

n,650
8,877

12,493
13,666

17,417
15,571
15,184
17,059
20,873
90,235
IT, 000
15,000
11,044

I954s bavlag tiae 3.5 7-s'

1915
14

19U3

:T. rt : ententr
1962

61
60
59
58
57
56
55
54
5352
&UC9
48
47
46

42
41
40
39

1938

1962
61
60
59
58
57
56

53
52
53.
50
49
48
i7

114



higitars C opper
Long Tons of Copper Setal

1962 16,300
61 12,500
60 10,700 1956 n year
59 9,800
58 7,700
57 7*100
56 5,200
55 5,000



4
9

E
B

 
$8iltiE

E
E

H

3
sm

n
a
a
n
a
zzsn

n
n
a
s

ISI

IS

IIIi

m
o
m

m
w

n
n
n
n
*

Net, ttflV

£aAIaII



1
4

t4
s
fl
fl
w

$
fl
ti
fl
h

s
fl
w

w
t~

m
fl
~

rn
n

fl
R

4

qp
 

~
 

qw
q.q

.F5
5 1. 

~1
 

Is

E
U

 fl
U

 §
13

3 f
lN

U
 ff

5
 S

S
U

 3
M

 0
3

1
1

U
 13

75

I 
a. I I t p I

Iii U II #1 I



.4
...

. ., 
H

--enn
re

 
e

.F
e 

M
 

5§
ti1

5

:1
0 

., 
5

tiik
Eu

gm
a 

it
M

M
E

R
R

E
15

55
3R

PB
S



4,
3

39
30

37

1937-4 £abSag tia 3.2 yem

*96V OT n 800

d1 2*,086

60 a6,~1

23,
22,l7k

56%6

53 26;(,

400
2630

93 900

962 3,208, 000
aL 3,0%4000
60 .3*>0

Eo s
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33
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9
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32
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2$19
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*,89#4 51 - IeImt
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65
1 0(M$ ONUWPTION UNITS DFfI|D IN TUXT

JAmica -erg

0.99
0.85
0.85
0.63
0.68
0,64
0.55
0445
0.M34
0.27
0.234
0.177
0.24

0.094

1949.61 dobling time 6 years

29 0.057

1963.
60
59
58
57
56
55
514
53
52
51
50
49



1A
Noaitee -bera

1961
60
59
58
57
56
55
54
53
52
51
50
49

1949.61 doubling period 10 year

8.18

29 4.77

34.63
31.90
30.28
28,03
25.78
24.08
20.00
18.55
18.33
18.74
16.60
1539
14.97



n-intdat -erg

1961
60
59
58
57
56
55
54
53
52
51
50
h9

2.06
1.91
1.52

1.18
0.9
1.30
1.1
1.06
0.95
0.916
0.91
0.95

0.173

1949-61 doubing time .1.5 years



R18

Venesuea - xwgy

3961
60
59,
58
57
56

53
52
51
£049

20.98
19.24
17.85
17.31
15.90
14.21
12.28
9.27
7.12
6.72
6,30
3.89
3.01

1.06

19h?-61 dobling tia * rearv



a"
blivia~ h erpr

1961
60
59
58
57
56
55
54$
53
52
51
50
49

199.61 doabling time a.5 yeaw

29 0.099

0.51
0,50
0.50

0.52
0.55
Q.a7
050
0.36
0.329
0.302
0.357
0.315

0,134



1944m61 doubling time 8.5 yeats

Brasil - Aerv

1961
60
59
58
57
56
55
54
53
52
51
50
49

25.25
24.47
21*24~
20.68
18.57
18.66
16.92
19.71
17.*53
16.h6
ik.67
11.52
10.05

5.02

i&.127



1%

ritta ulana t ar

1961
60
59
58
57
56
55
54
53
52
51
50
49

19491 doubling time 7.5 years

29 0.025

0.33
0.32
0.27
0.22

0.26
0.27
0.25

0.221
0.170
0.142
0.135
0.1x3

0.030



3$n

Chile -- nergy

1961
60
59
58
57
56
55
5
53
52
51
50
a9,

19)9*61 doubling time 18 year

29 3,085

6oM96.49
6.22
5.81
5.75
5.90
5.33
5.86
5.53
5.31
5.A09

ht42
4335

3.05



19494 doubling time 10 yeare

Colombia - !irgy

7.93
7.20
6.65
6.14
6.15
5.*1
5.26
4,81
I&-11
,3.8I'
3.39
3.04
2.8%

196.
60
59
58
57
56
55
SI'
5453
52
53.
50
49

37

29

1.184

0,0597
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Pru w Energy

1961
60
59
58
57
56
55
54
53
52
51
50
49

1949-61 doubling time 9 yere

3.96
3.86
3.30
330
2.95
2.71
2.58
3.00
2.70

2.17
1.62
1.69

0.455



U' d

fran - ||ergy

1955"61 doubling time 6 year.

1961
60
59
58
57
56
55

7.21
6.95

5.76

3.70



AI"

Israel - Lnergy

19a1
60
59
58
57
56
55
54
53
52
51
50
49

194961 doubling time 54 yeas

3.03
2.67
2.31
2.25
2.09
1.93
I.97
1.64
1.506
1.491
1-2Wk
1.016
0.67l



Turkey * bterg

1953.61 doubLing time 20 years
60
59
58
57
56
55
54
53
52
51
50
49

37

29 4wouiatla

6.57
6.82
648
6.90
6.55
5.73
5.1
5441
5.322

£aentastanoy in 1.1. data at 1952

1.57

1.247



I9
Raypt + bnrgy

1955-61 doubinag tine 1 years

1961
60
59
58
57
56
55

7.90
7#29
6.00
594
6.02
5.37
5.60



A
Sura, -bora

1961
60
59
58
57
56
55
5
53
52
AI
50
49

37

199461 doubling time 5.5 yoars

1,08
1.18
1.09
0.91
0.83
0.76
0.66
0.605
0.558
o,,k69
0.402
0.352
0.270

0.782



200

Nalsya (ininaindg -ampor ) . amma

1961
60
59
58
57
56
55
54
53
52
51
50
49

37

1919.61 doubw±ng time i years

2.93
2.65
2.57
2.69
2.65
2.33
2.62
2.307
2.381
2.574
2.299
1.751.
1.66

1.775

1.472



Am
lbiA ta -herpy

1961
60
59
58
57
56
55
54.
53
52
51
50
17

37

29 25*.9

66.6
60.70
55.83
53.18
49.96
16.0
13.87

.1044
41.418
399417
37.275

*3.1
36.3h1

26.960

1949-61 doubling time 14 years

incindes Nktatan

Inclndes Pakistas an Sm



2w2
Indoneia - nrg

13.47
12*41
12.12
10.93
ie.63
30.6
9.6

1955-61 doabling time 12 yare

1961
60
59
58
57
56
55



203
ISSand of New oUlana -o hwrr

O.16
0.16k
0.14

0.12
0.11

1955-61 doubling tiua 11 rear

1961
60
59
58
57
56
55



Flip.nes -- Inrgy

1961
60
59
58
57
56
55
54
53
52
51
50
49

37

4.43
3.81
3.63
3.51
3.28
3.1
2.76
2.59
2,02k
2.096
1.94
2.044
1.700

0.832

aak

199-P61 doubling time 8.5 years



205
thaiiand - Eergy

1961
60
59
58
57
56
55
54
53
52
51
50
49

1919.61 daubling time a years

9 0.177

1.82
1.61
1.he
1.3h
1.30
1a!4
1.03
10,106

0533
0.369

0.251

0.188



206

Algeria - nerg

191
60
59
58
51
56
55
56
53
52
51
50

37

199-51 Aoubling tim 10.5 years

29 1.154

2.86
3.03
2.63

2.33
2.10
2.1!
1.835
l.6E7
1.624
1.583
1412
1.196

1.012



207

Angola - FEergy

1961
60
59
58$
51

56,
55
5,
53
52
51
50
49

1949-61 doubling time h.5 years

0.35

0.30
0.27
0.26
0.21
0.18
0.151
0.125
0.135
0.098
0.073
0.068

0,038



Congo (Leoj - Fnergy

1961
60
59
58
57
56
55
5k
53
52
51
50
49

37

2..25
1.,23
1.31
1.ko
1.52
1.44
1.050
1.823
3.*25
x.af7l
1.059
0.959
0.850

0.400

29 O.65k

1954-61 halving time 11.5 years

194854 doublIng time 45 yre*r

includes 1ban.-rumdi

incads Kamda.mttWi

80S



El

French Vbt Afries (includiag Guinea) oew

1961
60
59
58
57
56
55
54
53
52
51
50
49

29 0.120

0.89
0.79?
0.714
O.67
o.630,6230.62
0.55
0.573
0.188
0,526
0.4h56

0.297

0,212

1951-61 doubling time 11 years

Includes reach portion of Togo



no

than 0 nAWrg

1957-61 doubling time 27.5 years

19-947 doubling time 105 years

29 0.121

1961
60
59
58
57
56
55
514
53
52
51
50
h9

37

0.64
0.66
0.60
0.61
o.62
0.50
0.55
0.161
0.420
0.364
0.407
0.366
0o4

0.187



a
ZLb4era b Energ

1961
60
59
58
57
56
55

53
52
51
50
49

37

1949-61 doubling time t.5 years

0.00
0.08
0.07
0.06
0.05
0.02
0.032
0.0053
0.032
0.028
0.026
o.oz
0.018

0.003



212

mar aer

60
59
58
57
56
55
Sit
53
52
51
50
1p9

3?

1949.61 doubling tin* 11 yeara

29 0.030

0.18
0.20
0.19
0.19
0.16
0.16
0.15
0.lT
0.171
0.17t
0-w13
0.137
0.088

0.021



213
aubtqn -Enr

19&
60
59
58
57
56
55
5b
53
52

50
39

37

191.9.6 doublIng ti. 7.5 Yomr

29 0.170

0.82
0.71

0.63
o.69
0.58
0*69
0*

Oit)

0.6475
04356
0.348
0.m2

0.106



22k

Ntpfla " haw

X963.
60
59
58
57
56
55
54
53
52
51
50
49

37

1949.61 doubling time 10 years

1.1
1.62

1.50
1.31
1.25
1.10
1.05
1.01
0.91
00996
0,819
0.719

oj3
0.386



219

ar" L2* e snvr

1961
60
59
58
57
56
55
54
53
52
51
50
69

37

1949.61 doubling time 9 years

29 0.009

0.13
0.10
0.13
0.13
0.11
0.08
0.08
0.058
0.072
0.057
0.051

0.050

0.01



An

Xbbania h Argy

1955-61 doubling tim 4.2 year

1961
60
59
58
57
56
55

0.56
0.50
0.42
046
0.30
0.28
0.22



217
librocco - ftrgy

1.73
1.58
1.1s3
102
1.5%

1956.61 de inak g tim. 10.5 yea

1961
60
59
58
57
56



At
*ilgaria &hayr

12o43
10.87
9.37
7.56
6.88
6.42
5.95

1955-61 doubling tim 5.5 year

1961
60
59
58
57
56
55



19

1961 6*01
60 5.8k
59 5.37 1949-61 douabing time 9 years
58 4,70
57 471
56 4.21
55 3.95
54 3.69
53 3,50
52 3.35
51 2.8h
50 2.56
49 249

37 1.487

29 2.119



F7

Rumania -. Energy

1961
60.
59
58
57
56
55
54
53
52
51
50
49

1955-41 doubling time 10 years

MGY ONSUPTIOM UNITS DE D IN TE2"

26.62
25.60
24.37
22,67
21.48
1943
17.98
N.A.
N.A.
VS.,
N.A.
7.339
6.727

5.680

',220



2a
AlgrAl" * lopbatas
Metrie tons of P205

61
60
59
58
57
56
55

53
5E
51'
50

68
68

37
6
35

63
312

1.0

39,
38
37
36
35%
36
33
32
31
30

268

Seas4 - hasoates
attic tan t g05

6oo00
6%,000
880,000

1006,OoW
665,000
329,000
45,000

0

1959-62 halving tI. 6*5 years

1956.59 doublIng tim. 0.7 year.

389o866
626,000
5118,0oo
531,000
565,000
613,000
610,000

7,000
61,000

703,000

685,000
668,000
6714000
707,000
585,000
k0G00
233,000
77,000

331,000
39?,000
500,000
586,000
631,000
531,000
6W6,000
532,000
588,000
569,000
565,000
867,000
767,000
876,000

1953-62 halving tina 9 year.

192642 halving tima 12 year

I962
61
60
59
58
5?
56
55



rasl - Rtntes
JbtrI Tea. of N

15,700
10,600
2,500
1,200
1,400
3,500 uat.
3,500 et.
N.A.
NA.
3,500 eat.
3,500 .et.

800 oat.
900
800
800
0

3957-4 - 1960-1 doubling. t& 0.9 yews

222

19604
59-60
58-9
574
56-7
55-6
54-5
5344
52.3
51-2
50-14
49450
48409

1474
46-7
45-6



Chile a Phosphates
Metric tons of P2N

1962
61
60
59
58
57
56
55

12,591
14,000
18,000
19,000
18,000
33,000
63,000
53#000

3

1956o62 halving time 3 years

Chile - Potash
Metric tonw of 120

17,727
14,000
15,000
11,000
9,000
8,000
9,000

500
300

12,000
10,000

NA6
5,000
1,000

195542 doubling time 8 years

Chile * Nitrates
Metric tom of X

179,200
1O5,000
1.8,200
202,000
257,600
257,600
180,100
W33,300

253,900
227,00
271700
268,100
241,800
275,300
27,100
261,00
t21,400

1938.62 halving time 80 years

1938 223,500

1962
61
60
59
58
57
56
55
54
53
52
51
50
'9
48

1961-62
60.1
59-60
58.9,
57-84

56-7
55-6
51*5
53-4
52-3

SOwl
119-50

474
147
h5-06



284
India -hosphates
Rette Tons of P"*5

1962
61
60
59
58
57
56
55
54
53
52
51
50

29,018
20,000
15,000
16,000
15,000
9,000
9,000
6,000
2,000
4,000

500
400

1,100

2da as trate:
Metri taas of I

1961
60-1
59-o0
58-9
57-68
56-7
55-6

53A
52-3
51-2
50-1
4940
48-9
47-4
46-7
45-6

140,000
109,900

87,300
80,800
80,800
80,800
81,700
83,100
65,300
64,o00
23,100
8,400
9,900

12,600
7*300
1,000

81,300

1948.62 doubling time 3 years

194k/5-60/J dombling tim 3.5 years



lrael - hopbatne
Metric Tans Of P205

1962
61
60
59
58
57
56
55
54
53
52

230,000
226,000
224i,000
205,000
210,000
152,000
116,000
72,000
58,000
23,000
17,000

m

1958-62 doubling ts 8 years

1952-58 dnaing time 6 years

Israel - Potash
Metric Teas of 920

1953458 doubling ts 1.0 years

1958-62 doubling time 7.5 years

193141 dUami $1.. 2.5 years

909900
84,900
82,200
69,000
63,400
5,000

28,000
nIoQ0
11,000
3,000

1962
61
60
59
58
57
56
55
54
53
52
51
50
1s948
47
46

44
1.3
142
k1

39
38
37
36
35
34.
33
32
A

30

30&000
62,000
45,000
47,000
53,000
47,000
529000
51000
465000
32,000
24,000
35,000
10,000
10,000

7,000
7,000
6,000
3,000
1,000



006

9/55'%t 009 *6%
ot#eitn0



22?
Jeedan ow 14eastem
btres To. of 5

1962 456,846
61 42300W
60 362000 1952.62 dabling tin 2.2 yean
59 238,000
58 294,000
57 262,000
56 208,000
55 164,000

S4 75,000
53 10,000
A 21,000

51 6,600



228
megn*s 0 lnsjiate
ntie AmS- aft0

12
61
60
59
58
57
56
55
5k
53

51
5.
49
1
47
16

43
kt

1.@
39
38
37
36
35
31.
33
3t
31
30
29
28

8,16,960
7,950,000
7,72,000
7,16k,000
6,538,000
5,567,000
5022000

5,328,000
5,0o,oo0
156,000

3,953,000
k,717,o00
3,872,000
3,626,000
3,226,000

2,4$,000
I,6%k~ooo

1i5000

493,000
681,000

4703,000
1,187,000
1,378,000
433,00
#152\000
1200,000

91,0,000
1,850,000
1,650,000
4268,000

1957462 doubling tim 10.5 yaw

19647 dnbliang time 10.5 yen

194146 doubling tim 2 yean



229

Ihtria Tone of S

1960.61 23,200
59.60 LA.
5849 13,000 1953/54 - 1960A doubaling time 3.5 yre
57-58 6,0
564 6,000
55-56 6,600
5445 6,Soo
53-5c 6,000



230
Egypt - T=aopbatee
Metric Tea of 2

1962
61
60
59
58
57
56
55
5A
53
52
51
50
49
148
347
146
45ak

630,000
627,000
566,00
629,oo0
558,000
586,000
615,000
626,000
535,0oo
43,000
478,000
'0,000
3970200
350,000
300000
377,000
37,000
39,000
3,000

sYpt mrat es
Mattie tonm Of v

19a
60
59
58
57
56
55
5
53
52

106500
55,000
38,100
3,300
32*200
26400
29,600
2100
18,600
17,000

1951*..e doubling tI 29.2 yeats

19464-5 doubling time 19.2 years

195f 6t doubling time 3.5 years

1952.54 doubling time 3.5 years
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2h3

Sierra Loon -rora
lang Ton of Gre (ielaoutag fairou um te)

1962
61
60
59
58

56
55
54
53
52

43

4

41
40
39
367
36
35

33

1943-6* *oblin time 12 yns.

1980,000
1#770,000
147T000
1,11O,35

1#235,3d
86,5 35

1*361,;
4150459

101flTO

140,3V5
4 089.W

8*,565
623,0*70
689,0

a,~,
20,9

24)350

,93.-Ja doubtabl time 3 yom$

I.
I

tasitae-abe fine

'ase

*p

*S

-
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26
Angola - Iron
Long Tons of Ore
(Including wanganiferous Iron Or*)

739,000
799,000

9,000
343,470
282,664
103,932

1958-62 doubling tine 2.5 years

otuasa A Iron
Long Tons of Ore

688,000
533,000
74,000
353,000

08,239
1,071,900

833,500
640,000
582,765
392,335

0

Libcia . Iron
Long To= of Or.

3,560,000
3,200,000
3,003,000
2,66,960
2, ,501
2,28 650
2,03 ,941
1,716,932
1,190,051
1,2 ,000

87;,974
170,000

0

1957-62 halving tie 8 years

195347 doubling tIms 3 years

Before 1959 data is for exporta
except 1951 and 1953.

L95262 doubling time 5 years

1962
61
60
59
58
57

1962
61
60
59
58
57
56
55
54
53
52

1962
61
60
59
58
57
56
55
54
53
52
51

1950



217
eAroOo - IroA

Long Ton of Oe

1962
61
60
59
58
57
56
5

53
52
51

1950
49
38
47
36

43

'4

1940
39
38
37
36
35
34
33

1,129,000
1,439,000

1514,385

1073,541
1*326,344
10252,226
1#479,2%
1#672119
1,466,326
1,253,667
1,230,937
10182,781
1,006,197

897,236
7590843
484050
6986O

463,400
1541923
1,581932
1,400,000
14036#30
19,023
811,785
507,692

1957-62 halving time 7 years

1940-57 inb&tag tin* 8.5 years



2a
Modub c Iran
Long Tons of Or*

1962

60
59
58
57
56
0
54
53
52
5t

1950
49
48
47
46
U54a
43
42
41

1940
39
38
37
36
35
34
33
32
31
30
29
28
27

1428,000
1,190,000

875,000
95%,000
935,000
80,000
70000
51 3830
538,550
57,870

500,000
413,000
357,000
332,000
327,195
271,095
278,062
296,788
248>450
157,755
108,395
109,033
116401

97,782
133,869
121,176

94,00
104,128
76,486
26,0694
6,000

79,025
63,000

1933..6 doubling time 7.5 years
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Pwr . Iron
Long Tons of Or*

6,875,000
3,478,000
3,532,108
3,522,765
2,873,600
1,737,743
2,084,888
1#359,341

an

1953-62 tiubing tim 4.5 years

1960
59
58
57
56
55
54
53
52



25t

Ym=suaa Iron
Lng tOe of ore

13,Oy ,0O0
4,45,000

192,sO00
16,929,607
15,239,986
15,135,068
10,929#398
8,306162
5,334986
2,260,132
1938,62
4249,559

195,159
na

1950-57 doubling tim 1.7 years

Philippines - Iron
long Ton of Or.

1366000
1153,000
1121,000
,210,7 6 i4

1,081379
36325,099
1,17,486
1,10,08%
1,402,394
l1938,630
1,15866

889,016
589,633
364,326
18,000
nil
nil

a.a.
835,595

10228,16k
1,166,781

856,310
681,698
529,01
278,836

7,125
-- nil

1954-62 lssI

199-54 doubling time 3 years

(Jan. through Ot.)

1935-40 doubling time 2.5 years

xport.
expOrts

1962

60
59
58
57
56

5,
53
52
51

1950
49

1962
a1
60
59
58
57
56
55
54
53
52
A

1950
49
148
147
46

42-65
ix

1940
39
38
37
36
35
34
33



tr key - frxn
long Tons at Ore

1962a1
60
59
58
57
56
55
54
53
52
51

1950
49
148
147
46
45
414
143
142
41

1940
39
38
37

760,000
745,000
775,000
859,103
935,890

1,145,812
915,784
860,174
576,947
489,1420
476,215mUzatt
229,902
"1,599

165,170
143,320
110,438
123,283
89,002
90,302
18,743
59,794

128,279
227,663
75,299
nil

1957-62 halving time 8 years

194657 doubling time 3 years



$53

Left Tat"Lnsmg so t Or.

I96 t64000
61 bi&,000

60 236,000 1956-62 4 eoas tum 3S Yan
59 261,000

58 175,000
57 :50,000
56 130,000

55 1,280



alfl Zron
ang toes of Ore

190
61
60
59
58
57
56
55
5A
53
52
51
50
49
k8
k7
46
k5

1948062 dobing time 5 yean

10,0000O0 est.
9,393,000
9,197,000
8,166,000
5,102,820
4,898,090
,O2l,305

3*328,$U
3,022,2)3
3,560351

3,112,325
2,368,928
1956,036

i,851,829
1,277,050

604351
£73,316
639,943



a fron
lag9 Two of Oro

1962
61
60
59
58
57
56
55
54
53
52
51
50
'9
'48
'47
46

1948-62 doublIng time 5.5 yeare

1719000
Io713,000
1#437,000
1047,000

731s2
634,31"
683,379
626,942
684,000
680,000
644,000
470,000
389,000
319,000
303,000
U3D000
120,000



56

long Ton of Ore

1962 618,000
63 110,000
60 kohooo 1952w62 doublin tim 4 Yar
59 366,000
58 340,000
57 267,000
56 232,000
55 11ss00
54 216,000
53 133,000
52 1A0L000



57
lniM ? 4agaone,
Lang Tonst r.

1962

60
59
58
57
56
1%
54$
53
52
$

1950
49
148
17
46
15
414
43

AnsU ft M N
Long onw 01

1962
61
do
59
58
57
56

514
53
5*

1950
49
48
47
46
4$
43

1#73,000
I495,000
3436,000
1468,000
1,234,000
1,654,194
136,609

1,583,538
1,113,068
1,902,238

1,292,375
882,929
6146,825
525,876
151,035
252,916
210,583
370,980
$95,347

a0re

12,600

23,000
38,207
48,088
1.9,289
52,130

361192

56,224

9,161
18,300

39,4
690

a.a.
1,968
3,9,7

1953-62 halving time 12 yare

194543 dAUblig time 2.5 years

1953.62 doubling time 4 years

194.53 dnaing time 0.7 years



58
Congo (Leo.) * tngnns
Long Tons of Ore

1962
61
60
59
58
57
56
5OO

53
52
51

1950
49
48
47
46
45
k44

'3
4
I

190
39
38
37

NO o -Manganese
1"eg ToMs ot Or.

1952-62 dufling time 34 years

194"*52 doubling tin 2 years

316000
308,000
361,000
380,085
332,804
361025
324,330
4544.0
378,857
233,2k2
125,97
6,825
16,723
1U,054
1s,%63

8,384
nil
atf

2936
17,137
28,527
30,050
18,077

7,603
30,98

1955-62 halving time 14 Yore

1946-55 doubling time 1.2 years

1962
61
60
59
58
5756
53
52
51

49
48
47
46
45a4

463,000
5 62,000

403,608
484,379
421,276

394,881

14),160
367#458
282,878
230,775
21,000
107,688

57,074
43,960
27,112



2%9
0h11e . )angnns
Lng tons Of Ore

9de 45,40oa1 3,500
60 45,2e 1952-e lvl
59 38,200
58 37,554
57 53,325
56 47,*$0
55 42,674
54 37,422
53 53#793
52 52,991
51 38,483

1950 3960
49 28,414

48 20,174
47 20.Ow5
46 20,125



260
Indonesia t ..ngarso
Iong tone of Ore

10,900
12,750
10g780
42,118
t3,161

52981
106,123

38P447
19,918
21,650
9,835
na*.
na.
na.

1962
61
60
59
58
57
56
55
54
53
52
51

1950
49
48
47
46

1940
39
38
37
36
35
34
33
32
1

1930
29
28
27
26
25
24
23
22
2L

1920

1956-62 halving time 1.7 pars

1952-56 doubling time 1.2 oars

1920-28 doubling time 2.5 years

0
7,000 Aug.

n,386
11,883"083
10908
8,I483

12,58
n,451
10,298
8,156

14,11
17,361
20,65
24,066
14o727
11,765
9,866 exported
8,346
5,359
2,278
2,059
4,112



2&

Turhany - )bngase
Long Tons of Or.

1962 21,000
a 29,600
60- 21,800 1952.62 halving tim. 4.5 ynea
59 35,126
58 22,250
ST 55,822
56 59,792
55 9O,311
54 9,0o26
53 72,782
52 105,158
53 Z9,719
50 31,670
19 26407
48 8,195
47 4,560
46 1,675
45 5,015
44 1,939
43 821
12 3,261
42 1#339



chana -
Long Tons of Ore

1962

60
59
58
57
56

53
52
51

1950
49
48
47
46
45

43
142a

1940
39
38
37
36
35
34
33
32
31

1930
29
28
27
262
23
a
a

m
19
18
17
16
15

460,000
385,000
538,0W
526,653
513,099
641,3
635,851
539,580
460,245
745#990
794,392
806,080
711,366
741,069
629,973
588,919
765,300
701,750
504,458
423,393
483,573
428,736
477,322
336,31.2
324,20?
527,036
411,024
430, 659
365,178 poduced
265,140
50,689

247,193.
417, 490
19,224

376,913 poduced
403,187 redueed
398,551 producd
338,657
233,402
139,634

61,279
7 195

35,189
30,292
31036
4,258
nil

262

altt

1957-62 halving time 10 years

1936-57 doubling ti 32 years



263
U4aia a mase
L=9 ema of ore

1959-62 doubtIng tin. 5 yea

1957-59 halving ti 0.8 year.

1952-57 doubling tim 2 yenr

61
60
59
58
57
56
55
5k
53
52

k8 probably Al

39400
36,500
27,800
25,600
28,000
79s900
75,587
64612
32,149
20,669
13,000



I'sant. *-
Leg Tens

1x96
61
60
59
58
57
56
55
5I4
53
525a
50
49
48
17
46

2a
awn
of Om

197,000
204,000
172000
194,000
19,102
26,0074
231298
383,763
270,000
178*000
135,000

216,000
6,000

14k,500
30#000
21,000

1955-4 halving tint 7 yean

3966-55 deobllng tim 2.2 year



265

a.s. a ca.
I000 bla. dily

1953.62 doAbling time 24 years

1951.3 doubling tim. 1.8 years

19A&511 vel

19629
&'$2
60
59
58
57
56

53
5253Sa
50
69
6

47
14
16

228.0
237.7
235.0
233.8
231.5
23k.8

in2A*,

123
85.0
87*8
92.5
93.2
78.5
86.a
95.5



I0*II
ii

'0*~
 

'0.. 
* 
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ColUmbia o Cnde oil
1000 barle daily

1962
61
60

57
56
55
54

52
51
50
69
48
4?
16
45

43
42
61
140
39
38
37
36
35
34.
33
32
31
30
29
28
27
26
25
24
23
22
21

140.6
1146.0
151.0
11.5.0
126.0
126.5
119.6
110.9
108.6
108.9
105.8
105.7
93.1
81.2

68.1.
60.6
60.5

60.9
31
29
67.5
69.5
65.5
59.1
55.2

47.21.7.5
35.8
5.1

19.6
55.8
55.8
54.5
41.2
17.6
2.7
1.2
1.2
0.9
0.2

1928.62 doubling time 23 years

192148 doubling time 0.8 yare
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269

fraq * CI
100 bbts/day

1962 I .ooo
61 nso.o
60 1048 1942-*62 doubli tim .5 year.
£9 852
58 826
57 W5.8
56 542
55 689
5A 627
53 578
52 387
51 178
50 135.9
9 h8E.8

48 71.6
k7 98,5
16 97.8
1$ 96.h
44 8s.9
143 67.9
1.2 540

141 34.6
40 66,2
39 8t44I
38 89.3
37 874
36 83.2
35 751
34 n
33 2.51
32 2.29
31 2.28
30 2.50
29 418
28 1.95
27 0.93
26



270

Algeria - Oil
1000 bble daily

3963
62
61
60
59
58
57
56
55
54
53
52
51
50

)48

500
.4340

330.6
160.00
25.18
8.88
0.260
0.653
1.19
1.56
1.76
0.96
0.134
0.065
0.005
0.003

1957.62 doubling tmr 0.5 year

195347 balvin tim 1.5 yean

195143 dobnJas tia 04 year
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Blivia - Crude Oil
1000 barrels daily

1957.2 halvig time 50 Year

1962
61
60
59
58
57
56
55
54
53
52
51
50
49
148
47
46
45%
141
143
42
41

1940
39
38
37
36
35
34
33
32
31
30
29

0h2U - Orde Oil
1000 barrels daily

195042 doabling tim 2.5 years

8.2
8.7
9.0
8.7
9.4
9.0
8.7
7.k
4.6
1.7
1.4
1.4
1.6
1.9
1.3
1.0
1.0
L.0
0.9
0.8
0.8
0.75
0.8
0.6
0.6
0.3
0.3
0.4
004
0.3
0.1
0.1
0.1
nil

193047 dabling idse 3.5 Yeare

1962
61
60
59
58
57
56
55
51*
53
52
51
50
149

32.0
25.2
19.8
177
15.3
11.9

9.7
7.1
4.8
3.A
2.4
1.8
1.6
0.4



274
Ronioo * Crude 011
1000 barrels daily

1962
61
60
59
58
57
56
55
514
53
52
51
50
49

148
147
46
45
44
43
h2
41
40
39
38
37
36
35
34
33
32
31
30
29
28
27
26

2925
24
23
22
21
20
19
18
17
16
15
14
13
12

195-62 doubinag tim 13 years

305.0
294.0
275.0
264.0
240.0
261.8
2168.7
2141.9

220.2
210.6
211.2
197.6
166.6
'$9.5
155.0
23..4
118.0
103.9

95
'3

117
120.14
117.7
105.5
126
110.1
110.0
107.6
93.3
90.0
90.8

122.3
137.3
176
2U8
315
382

08
1498
£29

32
238
173
150.5
in

90.3
72.0
70.2
15.,

1902.21 doubling time 1.8 years



275

Mties . Crude oil (eont'd)
1000 barrelS daily

1911
10

1909
08
07
06
05
oh
03
02
01

34.2
30,0
7,4

10.8
2,0
1.4
0.7
0,$
0,2
0,1
nil

Poru Orude oil
1000 barrels daily

9a
61
60
59,
58
57
5'
55

53
52
51
10I
he
47
46

32.

40
39

36
35
3);
'3

$1
30

28
27

59,7
521

53.0
52.7
50.2
147.2
17,0
1*3.8

h1.1

35.0
314.2
371.5
"3
140.0
37.1*
32.7
33A1
37.1

5D31

147.3

41.6

363

27.0
27.6
36.9

37*432.9
a7o

1939-62 doubiang time 32 years

1908-37 doubling tim 7 years



Pera " crude il
1000 barls daily

( oont#d)

192

23
22ti21
20
19
18
17
16
35
13
33

11
1910

09
08
07
06
05
014

Veawnela a Crude oil
1000 barrel daily

3202.0
2915.0
2830.0
2768.0
2600.0
2779.2
2166.8
2157.2

1765.0

1704.6

1321.5
133M.
1187.0
10*6.5

887.5

500.0iti
625

1932-62 dubling tUe 9 years

276

2945
25.2
22.9
15.4336Ik.5
30.0

7.8
7.2
6.9
7.1
7.1
7.1
5.0
57

4.0
3.5
3.9
2.6
2.0
1.5
1.1
0,8

1968
61
60
59
58
57

53
52
51
50
49
6

147
46
65ak
M3
ht2
l1



VTnenelza a ends oil
1000 barrels daily

190
39
38
37
36
35
314
33
32
31
30
29
28
27

3926
3925

24
23
22
21
20
19
18
17

1914

(cont d)

5OS.0
566.0
515.5
51
4618.9
08.2

382.4
320
318
319
3714
377
288
191
100.1
53.9
24.8
11.5
6.0
3.9
1.3
1.2
0.9
0.3

Turkey erds Oil
1000 barrels daily

1955-62 dobaling time 6 yuan

1949-55 doubling time 1.5 year

277

1917-28 doubling ti. 1.2 yans

1962
61
60
59
58
57
56
55
54
53
52
51
50
49
148

9.8
7.6
7.4
7.3
6.4
6.1
5.6
14.1
1.5
o.k
04
045
0.3-*1



WOa
Iran armde oil
1000 barrnls daily

1962
61
60
59,
58
57
56

53
52
51
50
49
148
474
146
45%

13
142
41
140
39
38
37
36
35
314
33
32
31
30
29
28
27

1926
25
2h
23
22
21
20
19
18
17
16
1%14
13

1292.0
1180.0
1050.0
920.0
825.0
725.0
539.0
328.9

60.3
27.0
27.7

350.4
655.4
56.8
518.5
)36.
01.1

350
382.0
206

175.8
181.0
211.0
211.7?
213

155.3
155.9
21.9
335
123
126
115
119
108
98
96.1
88.9
69.2
60.9
45.8
33.2
27.8
23.6
19.5
12.I
9.,
8.0
5.1

1956.42 domblng time 5.5 yeare

9l5-50 deabling time 9 years

1913-M doubling tim. 3 years



279

Angola a eade oil
1000 barrels daily

7.7
14*
1.3
0,9
2.0

1958-62 dabilJag tim 1.5 ye

Nigera . eade oil
1000 barrels daily

66.3
43.5
20.0
11.0
5.5

1958-62 doabling time 1.1 years

brama a enude oil
1000 barrels daily

9.2
11.
11.
10.14
9.0
7.5
5.0
3.9
1.1
3.0
2.14
2.0
1.2
0.68
0.91.
0.16

1948*62 doubling time 4 year

1962
61
60
59
58
57

1962
61
60
59
58
57

19m
61
60

5'
58
5?59$

52
51

B8
67?



20
Intia - and* oil
2000 barrls daily

9.6
8.6
8.6
9.0
8.8
8.8
7.9,
7.0
6.1
6.2
5.7
5.3
5.0
5.3
5.3
5.1

(1961 data)
61
60
59
5o
57
56

53
52
51
50
'9
486
47? (world oil)

Indamnuia * cruds oil
1000 barels daily

458.0
432.0
406
338.0
320.0
313.9
255.5
238.6
m0.
205.9
168.0
251.7
161.0
123

87.5
22.0
5.7

20.8
61.0

332
65.9

167
170.0
170.5
157
155
138
129
128
117

19962 doubling timA 7 years

1947"62 dobling tin" 17 years

6040

595,
5857
56

52
51
to9k
486
474
'46
45
a4
3

42
1

'40
39
38
37
36
35
34
33



Indonsia w crde oil
1000 barrels daily

1932
31
30
29
28
27
26

1925
2h
23
22

2

1920
19
18

07
06
05

13
12
11

1920
1909

08
07
06
05
ok
03
02

1901

1899
98

96
95

93
92

207
97.6

124
107

88
75
58.2
58.6
56.0
55.5
k64.

48
11.5

3k.)35.9
363
32.6
$1.3
30.4
29.6
33.4
30.2
30.2
27.9
27.10
22.2
21.11
17.8
15.6
6.7

11.0
6.1
11.9
8,1
7.0
39
3.3
1.9
1.6

-

(contd)

19o74o dabling ti. 12.5

1893.1907 dubling tims 3.5 years
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West Nsw Oina e Grd OL
1000 barneo dati

I96
61
60
59
58.sor
56
$6

53
52
51
£0
49
68
14?
006
614
140

195..62 halving tia. 4 ywar

2.5
2.7
4.5
.44

5.0
6.2
7e2
94

10.3
4.8
47
4.8
4.8
14

04
0.03 app*=.
0

0.1 apru. avg.
0



hana * SIlvr
Fine Troy oss

1962
61
60
59
58
57
56
55
54
53
52
51

1950

48
47
46
45a
43
4ha

1940
39
38
37
36
35
34
33
32
31

1930
29
28
27
26
25
24
23
22
21

19
18
17
16
15
14
13

3,187
7,027

14,160
16,839
45,762
25,390
32,96
39,284
480,21
1.4,91.9
44,346
52,853
43,317
0,051

15,553

54,526
36,666
56,819
50,288
660580
36356
46,021
46,403
4,206

19,000
14,000
12,000
11,000
10,000

9,000
8,900
8,200
7500
5,500
5,500
6,500
6,500
7,000
8000
8500
4700
8,500

10,600
4700

12,A00
13,000
13,700
13#500
13,000

8A3
XfRlTS

1958-62 halving time 1.4 years

1938-58 evT

est
eat
eat
oat
est
astoft

set
eotetoat
estet

oatest
eat
et

oat
et
at
got
ast
et
st
est
et
et



28k

ftpA and Australian
Now Guina - Silver
Fir TrOY *SM.

196261
60
59
58
51
56
55
54
53
52
51

1950
10
48
47

43.46
42a1

1940
39
38
37
36
35
34
33
32
31

1930
29

24,500
30,242
33,037
36,830
25,065
38,102
42549
4,713

49,062
$8,794
63,011
60,31)

62,A20
56,288
12,4520

n
66,951

183,818
V10,385
176,077

OW
135,200
101,200

92,376
87,236
59,950
36,560
2,40
24o.O
35,160

Fiscal year ends June 30

1949.2 halving time 9.5 years

1929-40 doubling time 3.5 Yars



Congo (Leo.) s Silve'
Fine Troy Oss,

1962
61
60
59
58
57
56
55
54
53
52
51

1950
49
48
47
46
46
44
43
42
41,

1940
39
38
37
36
35
34
33
32
31

1960-62 halving tim 0.7 years

(mr)

1,189,577
3,472,280
3,989,907
4,768,000
3,794,000
3,0"4,900
3,794,000
4#083,000
4,533,000
4,951,000
4,727,252
3,795,070
4,A59,300
4,549,300
3,805,619
4,051,000
5,048,000
4,147,000
2,733,000
3P119,000
3,922,000
3,472,000
3,537,000
2,069,000
3,122000
2,961,787
2,781,457
3,793,893
3,399,541
2,646,650
1887,687
2,431,569

1932-60 doubling tim 28 years



236
M Troyn Slvr
?in. Tray One.

1962
61do60
59
58
57
56
O5O

53
52
51

1950
49
48
147
46

42ha43

1940
39
.38
37
36

858,469
907,905

4097,273
1,234.303
2,14000
2, 4 if000

2,250,000
2,3)5,000
1,929,000
2,251000
2,283,000
1,865,000
1,007,900

491#906
386,000
375,000
117,157
107,609

65,427
85,714
84,556

142,588

303,953
276,500
241543
88,252

Cuba - Silver
Fine TrMy Gas.

a..
n..

11,415
215,000 Iperta to U.
35,278 ftrl. to U.
252,726 florte to U.
289,202
259,ko
164,235
167,895 kport. to U.
163,211 tcprts to U.
172,318 snprts to U.
224779 xpwart. to U.
157111 Exports to U.
185,216
146,932
127,222
107,195 hqet. to U.

1958-60 balving time 1.5 yene

1915.58 doubling time 9 years

1958-62 aing time 2.5 years

1952-58 level

194-52 doubling tins 2.5 year,

1962
61
60
59
58
57
56
55
54
53
52
51

1950
49
48
47
46
15



287
Madeo e Silver
Fine Tray On .

1962

60
59
58
51
56
55
54
53
52
5L1

1950
49
48
47
46

BoUvia . Silver
rna t roy Ow.

1946.62 halving time 55 years

UNUTS

3,760,383
3,901,203
4,887,338 (Mr)
4,503,770
6,051,284
5,375,090
7,543,304
5,851,274
5,043,680
6,787,44o
7,065,608
7,164,118
6,548,110
6,637,296
7,562,208
6,265,505
6,106,165
6,683,561
6,790,000
7,300,000
8,121,000
7,349,000
5,626,000
7,241,000
6,366,000
9s452#000

1944-62 having time 21.5 year

41#249,402
40,349181
44,525563
44,75,,452
47,592,360
47,W9,51
43,078,040
47,957655
39,896467
47,886,*1
50,353,5
13,797,735
49,1"#445
49,454,883
57,519,704
58,843,864
43,263,132

196261
60
59
58
57
56
55
54
53
52
51

1950
49
485
47
46
45
44
43
42
41

1940
39
38
37



288
Chile - Silver
Fine Troy Osn.

1962
61
60
59
58
5756
5,
53
52
5L

1950
49
48S
'47
46
454a
43
42
41

1940
39

194662 doubling tim 8 years

Paru a sIlver
Fin. Troy On.

36,016,676
34,164707
30,755,496
27,225,216jff,*918,33
2209720258
2,947625
20,405833
19,650695
19,179,525
17,379,137
14,758,403
10,609,649

9,288,777
10,782995
12,334,219

1946-62 doubling tim to yers.

2,184,271
2,156,768
1,34,277
1,767,230
450,365
1,672,100
2,106,200
1$580,200
1,525,500
1,497,839
l0246,356

983,491
744489
799,674
861,962
763,130
557#333
825#40
996548

,006,677
906,381

1,28,724
1,506,349
i182,033

1962da
60
59
58
57
56
5%
54
53
52
51

1950
49
48
47
46
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P4ippinas a t silve
rine Troy On.

1962
61
60

58
57
56
55
54
53
52
5I

1950
'49
48
47
46
45

43
42
1

19h0
39
38
37-
36
35
34
33
32
31

1930
29
28
27
26
25
24
23
22
21

675,570
812,793

1,133#343
504,085
f97,987

479,216
541168
502,069
527,160
572,046
693 75
274,602
2,034
218,433
150 760
6,56

3,600
17,208
nA.&
26,061

231,197
1,260,097
3,275,384
1,194739
1,167,612

739,771
467,885
322,020
226,524
170,02
160,177
1014004
10,278
UO10489
37,27
31,194

5,%793
37,776
43,127
48,502
17 831 1
26,92

1948.62 doubling time 8 years

1921-.1 doubling tine 3.5 ynrn
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Nger&a -
lng t n

1962
6L
60
59
so
57
56
55
54
53
52

1950
49
148
147
46
45
ha
h2la
39
38
37
36
35
314
33
32
31

1930
27

26

23
22
21

m
19
t8
17
16
15
114
13

Tin
Ustal Contat

8,210
7,779
7,675
5,1
6,154
9,534
9,067
8,2.59
7,926
8,228
8,303
4g539
8,258
8,825
9,237
9*133

10,333

122031251

12,063
12,01

90437
10,752
9,648

5,000
3,755
4.,320
6,jsdo
8,331

10,734
9132
8,056
7,147
6,256
6,100
5,860

6,168
5,718
5,904
5,820
5,731
4*837
4*300
3,872

1940.42 halving tim. at years

1913-60 doubling tie 17 ye



Malaya -- Tin
ag Tens Ital Coatet

1962
a
60

5659
57
56
55
54
53,

18
171
46
45S

k

58,03
56,038

38,458

62,296
61,2

56,838
57,167

5,53?
54,910
44,815
27,026
8,432
3,153
9#309

26,00
1IWO4

29n

1949-62 dablng time 80 years

1916-49 doublinsg time 1.0 year



congo (Tao.) Tin
Lang T ns tal Content

1962
61
60
59
58
£7
56

53
52
51

1950
49
'48
47
46
454a
'3
14a1

1940
39
38
37
)6
3%
34
33
$2

7,197
6,570
8,900

10,320
U0,214

I1t,761
15,303
15kofk
15,293
13,806
13,729
13,630
13,774
13,25
14,752
14,634
17$24
17,326
17,498
16,200
15,700
1,8W
8,147
9,669
8,133
7,303
6,132
4,356
1,950

689

292

1956-62 halving time 65 years

1941-56 lave
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Burn -. fu
Long Tons

196
61
60
59
58
57
56
55
54
53
52
51

1950
49
48
47
46

41
1940

39
38
37
36
3%

33
32
31

1930
29
28
97
26

23
22
21

1920
19
18
17
16
15

3

29k

4etal conteat

950
130

1,200
1200

694
785

800
1,361
10103
I,624
1,520
1,781
1,147
1,792

342
775 Aug.

5,000
£,500

,964
4,947
4636

4,10,
4,061
3,472
3,168
2,979
2,990
2,649

1,946
2,484
1,300
1,375
1405as

172
165

1,078
647
607439
430287
303

1947m62 halving tin 17.5 years

1922-39 Erabling time 74 yeas



Idonsia
long Tons

* Tin
Metal content

1962
61
60
59
58
57
56

53
52
51

1950
149
48
47
46
46

43
42

19k0
39
38
37
36
35
34.
33
32
31

9W
29
28
27
26
25
a

23
22
Sa

m
19
18
217
1
is
14
13

17,583
18,574

21,13
23,200
27,7n
30,05%
33,336

33,750
35,002
30,986
32,102
9,033

30,562
25,915
6,426

60753
17,632

9,938
51*000 eat
43,886
27,755
27,296
39,165
30,709
*0,114
19,356
1608
16,789
27,26
35,177
3-5 9 0

3394

32,79
31558
29,138
27,000
26,382

19,350
19,200
200700
21,258
19*255
19 605
20,541

295

195-62 halving tim. 7.5 years

1948-54 doubling tim 2 years

1915-48 IulIng tie 047 years

19>3.30 4mblig...i , a ye



Thailand - Tin
Long Tons of Metal

1962
61
60
59
58
57
56
55
54
53
52
51

1950
49
48
47
46
46
44
43
42
41

19k0
39
38
37
36
35
34
33
32
31

1930
29
28
27
26

24
23
22
21

19
18
17
16
J$
14
13

14,680
13,270
12,080
9,692
7,726

13,528
12,481
11,022

9,776
10,126
9,479
9.503

10,366
7,815
4*240
1,401
1,056
1,775
3,296
5#840
7,833

15,247 epsrtS
17,477 sported
15,638
14,70
35,958 expmteted
12,526 sported

9*737 apurted
10,157
10,300
9,276

12-,A9
fl,526
10,517
7,572
7 584

7#w
6,062
7,793
7#684
6,979 (year end
410%

8,5.2
8,83)

8,745

6591
6,747

ing limbh 31 of next year)
ft

*

U

P

*

*

296

Content

1950-62 doubling time 22 years

19460 doAubLng time 1.2 years

913.4:0 dbling time 18.5 years



297

Br a bilyr
Fine Troy Oss.

1962
61
60
59
58
57
56
55
$4
53
52
51

1950
49
48
47
46
45

44E
43
42
41

1940
39
38
37
36
35
34
33
32
31

1930
29
28
27
26
25
24k
23
22
21

1920
19
18
17
16
3$
14
13

(Includes India priOr to 1935)

xo980,038
1,743,302
1,984,263
2,024,395
1,961k72
1,526,810
34500351
Is531,895
1,278,289

718,)3)
154,783
280,720
n.a.
75,200

700,000
n.a.
flea.
nlea.
flea.
flea.

4289,000
6,363,000
6819,000

6,600,000
6950,000

6,180,000
5,952,000
5,825,913

6,080,21
6,026,737
%,923,00%
7,072,050
7,298,327
7,425,810
6,0z8,06

4,856,42
5,309,20)
4,863,066
4,244,304
),587,587
1,906,397
2,165, 607
1,971,783
1,581,838

760,374
285,387
236,4
115,209

1951*62 doubling time 4 years

(yer siding Janw 30, 1949)

nine athe snded March 31, 1942
tears and June 30 sf year stated.

*
V

1930-41 level

1913-48 doubling tim 2.5 years
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FORTRAN FUNCTIONAL SUBROUTINE FOR SHARE PROGRAM BC NONL

FUN 1 - SUBROUTINE FOR Y INDEPENDENT VARIABLES

FUNCTION YCOMP (No B, Z)

DIMENSION B(24), Z(100#9)

YCOMP = B(1)+B(2)*Z(N,2)+B(3)*Z(N,3)+B(4)*Z(N4)+B(5)/Z(N,5)+

+B(6)*Z(N,6)+B(7)*Z(N,7)+B(8)*(Z(N,8)-B(9))*(Z(N,8)-B(9))

RETURN

END

FORTRAN FUNCTIONAL SUBROUTINE FOR SHARE PROGRAM BC NONL

FUN 2 - SUBROUTINE FOR Z INDEPENDENT VARIABLES

FUNCTION YCOMP (N, Bo Z)

DIMENSION B(24)9 Z(1009)

YCOMP=B(1)+B(2)*Z(N,2)+B(3)*Z(N,3)+B(4)*Z(N,4)+B(5)/Z(N,5)+

+B(6)*Z(N,6)+B(7)*Z(N,7)+B(8)*Z(N,8)

RETURN

END

TOTAL



FUNCTIONAL SUBROUTINE FOR SAP ASSEMBLY OF SHARE PROGRAM WL NLI
FUN 1 - SUBROUTINE FOR Y INDEPENDENT VARIABLES

REL
ORG 0

FUN1 CLA 1,4
STA Xl
ADD ONE
STA X2
ADD ONE
STA X3
ADD ONE
STA X4
ADD ONE
STA X5
ADD ONE
STA X6
ADD ONE
STA X8
CLA 5,4
STA ANS
CLA 3s4
STA AO
ADD ONE
STA Al
ADD ONE
STA A2
ADD ONE
STA A3
ADD ONE
STA A4
ADD ONE
STA A5
ADD ONE
STA A6
ADD ONE
STA A7
ADD ONE
STA A8

X8 CLA 0
A8 FSB

STO TEMP
LDQ TEMP
FMP TEMP
STO TEMP
LDQ TEMP

A7 FMP 0
STO TEMP

X6 LDQ 0
A6 FMP 0

FAD TEMP
STO TEMP

X5 LDQ 0
A5 FMP 0

FAD TEMP
STO TEMP

A4 CLA 0
X4 FDP 0

CLA TEMP.
STO TEMP



FAD TEMP
STQ TEMP

X3 LDO 0
A3 FMP 0

FAD TEMP
STO TEMP

X2 LDQ
A2 FMP

FAD TEMP
STO TEMP

Al LDQO 0
X1 FMP 0

FAD TEMP
AO FAD 0
ANS STO 0

TRA 7,4
ONE PZE 1
TEMP BSS 1

END

In using program WL NLI the value of X8 (Zb) was

always taken as 1/100 the defined value of X8 (Zb)*



FUNCTIONAL SUBROUTINE FOR SAP ASSEMBLY OF SHARE PROGRAM WL NLI
FUN 2 - SUBROUTINE FOR Z INDEPENDENT VARIABLES

REL
ORG 0

FUN2 CLA 1,4
STA Xl
ADD ONE
STA X2
ADD ONE
STA X3
ADD ONE
STA X4
ADD ONE
STA X5
ADD ONE
STA X6
ADD ONE
STA X7
CLA 3,4
STA AO
ADD ONE
STA Al
ADD ONE
STA A2
ADD ONE
STA A3
ADD ONE
STA A4
ADD ONE
STA A5
ADD ONE
STA A6
ADD ONE
STA A9
CLA 5,4
STA ANS

X7 LDQ 0
A9 FMP

STO TEMP
X6 LDQ 0
A6 FMP O

FAD TEMP
STO TEMP

X5 LDQ 0
A5 FMP 0

FAD TEMP
STO TEMP

A4 CLA 0
X4 FDP 0

CLA TEMP
STQ TEMP
FAD TEMP

A3 LDQ 0
X3 FMP 0

FAD TEMP
STO TEMP

X2 LDQ 0
A2 FMP 0

FAD TEMP



3.'
STO TEMP

X1 LDQ 0
Al MPY 0

FAD TEMP
AO FAD 0
ANS STO 0

TRA 7#4
ONE PZE 1
TEMP BSS 1

END

TOTAL

In using program WL NLI the value of X8 (Zb) Was

alwayw taken as 1/100 the defined value of X8 (Zb)*
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