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Abstract; Based on the time series analysis, multi-fractal method and fractal rescaled range
analysis (the R/S method), an investigation on the time series of returns on the rebar and wire
rod markets in China was done empirically. It was found that the time series of the returns on both
steels are characterized by being leptokurtic and heavy-tailed, which are not normally distributed
and show a long-term memory between prices, thus indicating that the rebar and wire rod markets
don’t reach the soft efficiency. The efficient market hypothesis is thus to be queried. The scale
variations of time series show that a single-scale index is insufficient to describe the price
fluctuations of commodities. However, the multi-fractal analysis as a powerful instrument can
serve to describe more accurately how the prices of rebar and wire rod vary.
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Table 1 Basic statistics of daily yields of rebar and wire rod
WE AN it b2 W i Gl J-B&IME K-S&ilE
[ 1456 0. 000 066 2 0.002 524 34. 660 56 -1.275 632 61 164. 55 0.47(0.00)
[=57 1456 0.000 0702 0.002 617 33.32433 —-1.391 396 56 218. 09 0.46(0.00)
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Table 2 ADF test of stock price index return series
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[ERAg: —16. 022 49 —3.434 639 —-2.863322 —-2.567767
=2 —13.314 84 —3.434 642 -2.863 323 —2.567 768
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Table 3 Ljung-Box test: modified Q statistic
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Table 4 AR residual: Q statistic
W 5 10 15 20 25 30 35 40
[ERAg: T 6.077 8 18. 088 29. 121 36. 021 41.900 50. 478 53. 856 55.991
(=57 2.018 8 12. 669 22. 190 31. 880 35.774 50. 108 52.005 53. 467
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Table 5 BDS statistics of rebar
m 0.5 1 1.5 2
2 0.041(0.00) 0.042(0.00) 0.024(0.00) 0.012(0.00)
3 0.070(0.00) 0.094(0.00) 0.062(0.00) 0.036(0.00)
4 0.075(0.00) 0. 128(0.00) 0.094(0.00) 0.059(0.00)
5 0.068(0.00) 0. 148(0.00) 0.119(0.00) 0.079(0.00)
6 0.058(0.00) 0.162(0.00) 0. 144(0.00) 0.100(0.00)
*x6 BHZ&BDSHIE
Table 6 BDS statistics of wire rod

m 0.5 1 1.5 2
2 0.086(0.00) 0. 132(0.00) 0.105(0.00) 0.063(0.00)
3 0. 123(0.00) 0.239(0.00) 0.224(0.00) 0. 150(0.00)
4 0.121(0.00) 0.289(0.00) 0.306(0.00) 0.224(0.00)
5 0.111(0.00) 0.310(0.00) 0.363(0.00) 0.287(0.00)
6 0.099(0.00) 0.315(0.00) 0.401(0.00) 0.339(0.00)
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Fig. 1 Multi-fractal plot of returns
(a)—=InM, (T)-InT; (b)—r(q)-q; (¢)—f(a)-a.
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Fig. 2 Classical R/S analysis of rebar
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Fig. 3 Classical R/S analysis of wire rod
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