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Table 1 Unit root test

Test variable Test type(C,T,K) Test value 1% Critical value 5% Critical value  10% Critical value AIC value Result
LC, (C,0,2) -2.890776 -4.323979 -3.580623 —-3.225334 —-1.952760  Nonstationary
ALC, (C,0,2) —-3. 698077 -3.699871 —-2.976263 -2.627420 —1.861953  Stationary
LG, (c,T,4) —2.892528 -4.356068 -3.595026 -3.233450 —5.507143  Nonstationary
ALG, (C,0,1) -3.757269 -3.689194 -2.971853 -2.625120 —-5.018509  Stationary
LM, (C,0,4) 0. 041522 -3.711457 -2.981038 -2. 629900 —6.994110  Nonstationary
ALM, (C,0,1) —4. 458632 -3.679322 -2.967767 -2. 622980 —6.944244  Stationary
LP, (C,0,2) -2.118459 -3.689194 -2.971853 -2.625120 0.491529  Nonstationary
ALP, (C,0,1) -6.082186 -3.689194 -2.971853 -2.625120 0.591525  Stationary
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Table 2 Cointegration Test

Null hypothesis: No.of CE (s) Trace statistic

5% Critical value ( Prob.)

Max-eigen statistic 5% Critical value ( Prob.)

None 64. 670490 ™ 54.079040(0. 0043) 31. 427090 ** 28.588000( 0. 0211)
At most 1 33. 243390 35.192750( 0. 0800) 20. 709240 22.299620(0. 0821)
At most 2 12. 534150 20.261840(0. 4022) 10. 687050 15.892100(0. 2758)
At most 3 1. 847102 9. 164546(0. 8079) 1. 847102 9. 164546(0. 8079)
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Fig. 1 Fitting values curve
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Fig. 2 Residual value, actual value and fitting value
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Table 3 Fitting results of annual rare earth demand

Practical value/ Fitting value/ Fitting
Year
(REO/t) (REO/1) Error/ %
1986 4221.98 4144.05 +1.85
1987 4888.01 4864. 94 +0.47
1988 5999. 97 5573.29 +7.11
1989 6770. 02 6418.37 +5.19
1990 7255.97 7261. 63 -0.08
1991 8285.98 7801. 02 +5.85
1992 9270. 01 9124. 15 +1.57
1993 9890. 01 10558. 96 -6.76
1994 10999. 99 11204. 16 -1.86
1995 12999. 94 12758. 08 +1.86
1996 14529. 99 14546. 85 -0. 12
1997 15069. 98 16636. 43 -10.39
1998 16540. 05 17299. 62 -4.59
1999 17720. 01 18904. 02 -6.68
2000 19269.91 20858. 57 -8.24
2001 22599. 88 22046. 3 +2.45
2002 22000. 05 26102. 86 -18.65
2003 29498. 66 27978.73 +5.15
2004 33409. 65 34996. 38 -4.75
2005 51901. 35 41581.06 +19. 88
2006 62793. 07 60730. 42 +3.28
2007 72547.73 72193. 12 +0. 49
2008 67676. 89 75553.78 -11.64
2009 72998.93 72222. 00 +1.06
2010 87029. 29 85991. 18 +1.19
2011 96239. 97 102641. 74 -6.65
2012 106787. 91 94864. 04 +11.17
2013 118089. 73 113527. 46 +3.86
2014 128424. 95 128476. 33 -0.04
2015 141209. 52 140927. 38 +0.20
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Table 4 Prediction of China’s rare earth demand under different GDP growth

Prediction year 2020 2025 2030
GDP growth rate simulation High Medium Low High Medium Low High Medium Low
Growth rate/% 7.5 6.5 5.5 7.5 6.5 5.5 7.5 6.5 5.5
Prediction value/ (REO/1) 177548 160781 155826 250196 221903 196811 389609 327518 275322

. HFR#aH#IR GDP 893 7. 5% 6. 5% .5. 5% , TV ZEH S AR AL 4 1% , Mk S 4R 5%,

MG LIRSS PR LR i, e PR RO EUR R RE S i B IR I |
A AT AT, i TARURAY GDP SR ATLL ks 4R T 7 b BRI A LA i E‘J,E—%EEL
FEARA 7oK BRI AT REN K (2 6.5%) 2rh ERRERUH R 75 KA BB TR, Bl
A 22 S S Al ) P e, DG, I KRR AN R [EIE GDP HYARAR AL R 3 — U HoAh P2 5’;!3’3”’r
FIRESAHE GDP UM HORAE M LR, 7n—Tr SR BURURSRI LRRE R BRI (£ 5) .

x5 HERBIHRBTIRELST

Table 5 Simulation analysis of rare earth’ s medium and long term demand in China

Prediction year Setting of GDP growth rate  Structural change simulation/%  Price change simulation/%  Prediction value/( REO/1)

+10 237667

+3 +5 245667

-5 257794

+10 220386

2020 Medium Rate (6.5% ) +2 +5 237707
-5 240196

+10 196811

-1 +5 206902

-5 213203

+10 317603

+3 +5 328453

-5 366425

+10 330284

2025 Medium Rate (6. 5% ) +2 +5 341934
-5 353659

+10 272229

-1 +5 309199

-5 320044

+10 444352

+3 +5 455006

-5 487177

+10 400860

2030 Medium Rate (6.5% ) +2 +5 410113
-5 422052

+10 394731

-1 +5 419904

-5 438159

. BFRERMEIE GDP AR 6. 5% , Tl 45 A8 AE R K 2 +3% +1% . —2% , P& AF AR K 264 10% +5% .—10%
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Forecast of Medium and Long-term Demand of Rare Earth in China and

Policy Suggestions Based on Co-integration and Error Correction Model

ZHENG Ming-gui'” , WANG Jia-nan'*, XU Bing’

(1.Research Center of Mining Trade & Investment, Jiangxi University of Science and Technology,
Ganzhou 341000, China;
2.Key Laboratory of Mining Engineering of Jiangxi Province ,Ganzhou 341000, China ;

3. Faculty of Foreign Studies, Jiangxt University of Science and Technology, Ganzhou 341000, China)

Abstract: Due to the specificity and complexity of rare earth industry, qualitative method was frequently used to predict
the demand of rare earth. In order to obtain reliable numerical prediction of rare earth demand, the co-integration technique
was used and the co-integration and error correction model was established to study the long-term relationship and short-term
fluctuations on rare earth demand by introducing the co-integration technique into the long-term equilibrium relationship of rare
earth demand. The long-term demand fluctuation index is 1. 24, the price fluctuation index is 3. 56 and the structure fluctua-
tion index is 1. 03. The changing of rare earth demand for short-term, mid-term and long-term was stimulated under different
increase rates by combining the requirements model with the Scenario analysis method. The results show that the rare earth
demand will surpass 200000 tons by 2020. Compared with the mining index of 52500 tons in Land and Resources Department
in 2017, the management of rare earth is facing great challenges. Finally, several policies suggestions on the management and
control of rare earth are proposed from a government and enterprise perspective.

Key words: China’ s rare earth demand; co-integration analysis; error correction model; policy choice





