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the estimation of uncertainty. The comparison between the classical time value (1 ky) and the paleoclimate value. i i
statistical framework and the Hurst-Kolmogorov approach results in Sediment proxies that were used in Hu06 and Li05 reconstructions | ” ‘
significant differences, particularly in the implied uncertainty. where both of planktic and benthic type. Autocorrelation, p (HKS)

All reconstructions were aggregated to longer time scales, because of the
variable temporal resolution of the samples, except Hu06, which was
available on a constant time step.
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The classical statistical estimator of standard deviation is biased for HK processes
(FGN Theoretical), and therefore the unbiased estimator, proposed by
Koutsoyiannis (2003) was used (FGN Empirical).

8. Long term persistence in sediment

. . - reconstructions . .
e Studies of paleoclimate records are often used to reduce uncertainties ; 1 3 :  The Hurst-Kolmogorov behaviour, also known as long-term persistence,
in our prediction of the future. --- o has been detected in paleoclimate reconstructions of both ice-core and
| '“ sediment origin, dating back up to 3 million years.

2. Motivation 5. Ice-core reconstructions 11. Conclusions

During this process (paleo-) climatologists make extensive use of the i
well-known of classical statistical procedures. However, there is / \ ) All reconstructions indicate high values of the Hurst coetficient, H

evidence that several hypotheses underlying the classical statistics / LT | R | | (approx. 0.98); accordingly, the differences in the estimates of the
(e.g. independence in time) are not valid in climatic processes. The ) : L statistical properties of the data, using the CS and the HKS, are very
latter seem to be more consistent with a Hurst-Kolmogorov | R R, high. In particular, the standard deviation, estimated by HKS, is
behaviour. - R approximately double that of the CS estimation.
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CS (Koutsoyiannis & Montanari, 2006). This difference becomes quite | ‘ i FON Emprica (lased) g Carlo prediction limits of the HK model.

serious as the Hurst coetficient, which is the index of long-term — — : The analysis allows the conclusion that classical statistics is inconsistent
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exhibit this kind of behaviour as it was demonstrated by | - (200 simulations with length equal to each paleoclimate series). seem to be consistent with the simple HK model.
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scales and examine the sequences in the implied uncertainty. scale fluctuation method, proposed by Koutsoyiannis (2002).
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