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Prediction of Annual Production Rates of Crude Steel in Various Countries
by a Modified Logistic Function

Minoru Sasase and Hidekiyo Itakura

Then equations of relationship between the corrected

Synopsis : Annual production rates of crude steel of various countries in future are estimated by the following procedure : First,
real production rates are corrected by a regular procedure.
production rate and the year are expressed by regression of a logistic equation. Estimated production in various
countries can be obtained by subtracting the difference of the corrected and the real productions from the regressed
amount.

For examples of results, the maximum production rate of Japan in future can be estimated as 120Mt/y. It is also

suggested that annual production rate under depression in near future can be estimated.

Key words : prediction ; annual production ; crude steel ; regression ; Japan; U.S.A.; Former US.S.R.; Former West Germany ;
UK. ; whole world ; modified logistic function.
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Fig. 1. Correction Procedure of the Data during
Depression.
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Table 1. Caluculation Conditions and Results of Regression.

Conditions Modified Logistic Equation Gaussian Equation
Countries to tm Y Number a B v [ InL ” ) InL
(year)| (year)| (Mt) of Data (=) (-) (=) (=) =) | (=) (=) (-)
Japan 1873 1989 216.449 45 —1.04219 | —17.8657 | 0.840910 | 1.05218 | 150 |1.21056| 0.234363 | 124
US.A. 1864 | 1989 | 1019.816 45 —1.78594 —4.87049 | 0.673721 | 1.31619 | 106 |1.15500| 0.347290 | 100
Former U.S.S.R. 1856 1989 199.666 45 —1.04989 | —12.5702 | 0.811143 | 1.07151 | 220 [1.21178| 0.288607 | 144
Former W.Germany | 1864 | 1989 240.337 45 —0.662786 | —12.0807 | 0.875323 | 1.13016 | 196 [1.15343| 0.367966 | 163
UK. 1864 1989 135.569 45 —0.746884 | —10.3697 | 0.878066 | 1.17744 | 194 |1.15238| 0.389052 | 169
Whole World 1900 1988 | 1570.356 44 —1.09685 —6.59886 | 0.841976 | 1.28303 | 127 |[1.14966| 0.394721 76
In L : Logarithmic likelihood
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Fig. 2. Comparison of Corrected Data and the Re-
gressed Equation in the Case of Japan.
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Fig. 3. Comparison of Corrected Data and the Re-
gressed Equation in the Case of U.S.A.
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Fig. 5. Comparison of Corrected Data and the Re-

gressed Equation in the Case of Former
West Germany.
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Fig. 6. Comparison of Corrected Data and the Re-
gressed Equation in the Case of UK.
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Fig. 7. Comparison of Corrected Data and the Re-
gressed Equation in the Case of Whole

World.
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Fig. 8. Comparison of Real Data and the Regressed

Data in the Case of Japan.
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Fig. 9. Comparison of Real Data and the Regressed

Data in the Case of U.S.A.
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Fig.11. Comparison of Real Data and the Regressed

Data in the Case of Former West Germany.

Table 2. Results of Maximum Annual Production Rate of Crude Steel in Some Countries Estimated by Logistic

Equation.
Estimated Values Deviation ggié ?ﬁag:srtm{;; ;rsoductlon

Countries g[ax1mqm 95% of maximum | Year of 95% of maximum | Mean Range Production Year

roduction Rate (Mt/year) (Christi ) (%) o Rate (Christi )

(Mt/year) year ristian year % (%) (Mt/year) ristian year
Japan 119.20 107.80 1990 9.8 +12.6, —27.1 119.32 1973
USA. 342.86 275.75 2013 18 +34.4, —50.4 136.80 1973
Former U.S.S.R. 174.28 163.58 1995 2.6 +11.1, —9.2 163.04 . 1988
Former W.Germany 72.36 58.78 1998 6.1 +11.3, —22.0 53.23 1974
UK. 35.53 27.55 1992 12 +23.3, —974 26.65 1973
Whole World 1224.45 1123.71 2012 2.8 +11.5, —7.0 784.00 1989
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Table 3. Comparison of real production and that estimated by eq.(6) during depression. (Mt)

Japan U.S.A. Former U.S.S.R.
year real E.ed D year real E.ed D year real E.ed D
1990 110.3 110.3 1988 90.1 90.1 1988 164.0 164.0
1991 109.6 107.2 +2.24 1989 88.4 80.0 +10.5 1989 160.0 1624 —1.47
1992 98.1 105.9 —7.37 1990 89.3 70.1 +27.4 1990 154.4 160.8 —3.98
1993 99.6 104.8 —4.96 1991 79.3 60.5 +31.1 1991 132.7 159.4 —16.8
: 1992 111.2 158.2 —29.7
Former W.Germany UK. Whole World
year real E.ed D year real E.ed D year real E.ed D
1991 42.2 42.2 1988 19.0 19.0 1989 786.0 786.0
1992 39.7 40.2 —1.24 1989 18.8 17.0 +10.6 1990 770.5 776.4 —0.760
1993 37.6 36.7 +2.45 1990 17.9 15.1 +18.5 1991 736.5 753.8 —2.30
1991 16.5 13.3 +24.1 1992 721.2 732.2 —1.50
1992 16.1 11.7 +37.6

E.ed : Estimated

Deviation: D = {(Real data — Estimated data)/Estimated data} X 100
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