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Recently, the mineral resource protection policies and regulations in production countries of natural resources including rare

metals are becoming more stringent. Such environment makes which market has malfunction. In other word, those are not perfect

or pure market. Therefore because each market of natural resources have special or unique characters, it is difficult to forecast

their market prices. In this study, we constructed several models to estimate prices of natural resources using statistical tools

like ARIMA and their business indices. And for examples, Indium and Coal were introduced.
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<Table 1> Basic Forecasting Technique[5]
. . . Accuracy’
Technique Typical application -
Short term | Medium term | Long term
Delphi methode Forecast of long-range 3~5 3~5 3~5
Qualitative methods Market research Forecast of long-range 6 4 3~4
Panel consensus Forecast of long-range 2~3 2~3 2
Moving average Inventory control for low-volume 2~4 2 1
o Ti::lzl}s]:irsies Exponential smoothing Product and inventory control 3~5 2~4 1
Quantitative Box-Jenkins Inventory control for large-volume 5~6 2~4 1
methods
Causal Regression Model Causal relationship 4~5 4~5 2
methods Econometric model Causal relationship 4~5 5~6 4
'Accuracy : 1. Very poor, 2. Poor, 3. Fair, 4. Good, 5. Very good, 6. Excellent
o]-§sh= YA VM or BRI AAD BAME of o A Ala"e Ao Qste] HAEA HE
BT, AFTHEH, Box-Jenkins o] A, AHEAWY 7} vlwA FIZE YEhue A on|dith
& AR, AFEA Y Fol UTHS|(<Table 1> %) A RS SR T AAL 271 7H )
A4 71WQ dato] 7 SAAFOIY Fatd Sl Slol, A =t A o2 M 5] Wl e
of st derkeol WEA R 53 A= = A2 o]F dAs] A% GF7Me] uert Basit
gt Al A5 whEste Wl ARA 71l o]
THARE A AASAEE 7S dFez At 2.3 7HE0IFL| dE - MEIe| HR
SHIT EE VFERAAE ek Ad 2 ErEeds
AAsHE 7oz Hte ols4or AEdhe Wielth Aehe e Abdoln ik 98409 &, AMETte
Box-Jenkins 7] -S E8 2171370l 5 HFH(ARIMA : Auto-  A77F 227002 mzdel| gk Aeld Bl iz o] 9)
regressive Integrated Moving Average)S B3t 2oz th Af o F83 dazA A A 14 oyA
A AR FY B EE 58 Ad 5 e Wy 789 21%E AA S ASEdT AATHoR <l
otk EA QN A} /WA FALAML dZuFE]  Fo] AR F Awe] auFhgo] A P T 9
F4 NANANES AP0 24T HANSE of o HelAe) 58 0% A§5ha Yrk<Figure 1> 2
FH UF 0 FEWAS EYE AADE, £03S o <Table 2> F3),
S5k 7R olHH5)
5000
2.2 7140|&2| sl 22l M ton
4000
e 7 dutd o r Ao =R At
Azt Bt vlElelE A% EAT Aolehe gy 30
Eaha, 53 A4S A A% GFol vl A o0 |
SerhE 7S S, 6] wtekA Qs Bsh A
Aol of Mgt FEHE AT AAASES ojsig 1000 -
el gick ol®l A9E Uy g AdelM on OEC ot s
gEAH oz Al Y (market distortion)Z} A7 Q= 019‘50' L '20'00' S '20'50' Y'ear' '2100
(market malfunction) 73 -$-o]t}.
NAgZe AmAZEe] AR BANA A Fo] A Sources : Coal, resources and future production, Energy Watch
A3 WA Ake] ol A Afd 2 sl roup. 2007
A 5= A A7FE (market clearing price)©] obd A <Figure 1> World-Wide Coal Mineral Amount
F8] o 7HAel =dshe= AR(event) S EETED Al
QA s Al ARl AR Q1A AL 9o, 7|E 1) http://en.wikipedia.org/wiki/Market_distortion.
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<Table 2> World-Wide Coal Demand Forecast

(Unit : Million ton)

Region/ 2007~2030
Country 2000 | 2007 | 2015 | 2030 Cha.
OECD 1084 1457 1417 1545 0.3
North America 835 868 863 918 0.2
us 778 811 801 857 0.2
Europe 306 270 215 189 -1.5
Asia Pacific 243 319 340 438 1.4
Oceania 240 316 339 438 1.4
Non OECD 1792 3129 4051 5435 2.4
Eastern Europe 306 361 375 4717 1.2
Russia 167 209 232 334 2.1
Asia 1250 | 2484 | 3324 | 4546 2.7
China 928 1875 2575 3336 2.5
India 209 300 348 640 33
Indonesia 66 230 282 397 24
Middle East 1 2 2 3 2.8
Africa 187 205 241 279 1.4
Latin America 48 71 109 130 23
EU 306 268 207 162 2.2
Total 3176 | 4586 | 5468 | 6980 1.8

Sources : IEA(2009), Key World Energy Statistics.
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<Figure 3> Forecast Model Management Procedures
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<Table 3> Regional Coal Demand

Imports Consumptions
Europe 21% China 46%
Japan 18% USA 13%
China 17% Europe 12%
Korea 11% India 9%
India 9% Russia 3%
Rest of above 24% Rest of above 16%

Sources : http:/daily.sightline.org/2011/12/15/some-basic-facts-about-

coal-exports.
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<Table 4> Regression Analysis of Indium Price

Argument | Variable | Coefficient | SE Coef T P
Constant -64.64 56.36 -1.15 0.271
X log(x) 171.37 2731 6.27 | 0.000
S = 834748 R?=73.8% R*adj.)= 71.9%
Constant -200.97 65.61 -3.06 0.008
x+1 log(x+1) 221.99 30.07 738 0.000
S =73.6865 R?>=79.6% R¥adj.) = 78.1%
Constant -327.10 74.71 -4.38 0.001
x+2 log(x+2) 264.85 32.60 8.13 0.000
S =68.1758 R? =82.5% R*adj.) = 81.3%
Constant -450.24 83.87 -5.37 0.000
x+3 log(x+3) 304.30 35.07 8.68 | 0.000
S = 645378 R? = 84.3% R*adj.) = 83.2%
Constant -572.66 93.16 -6.15 0.000
x+4 log(x+4) 341.82 37.53 9.11 | 0.000
S = 619422 R? = 85.6% R*adj.) = 84.5%
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