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Nonlinear Prediction for
Top and Bottom Values of Time Series

ToMovAa Suzuki’! and Masakr Otafl

To predict time-series data depending on temporal trends, as stock price and
foreign exchange rates, it is often efficient to follow only these top and bottom
values more than every time-series datum. Top and bottom values of time series
have two important information: The timing and the degree of these values.
However, because these top and bottom values do not happen frequently, we
have to perform long-term prediction to predict these top and bottom values.
In the case of chaotic time series, it is well known that prediction errors grow
exponentially by long-term prediction. In the present study, we propose a new
prediction method for top and bottom values of time series. We decide top and
bottom values numerically, and use only these values for every prediction. By
this method, we can consider predictions of top and bottom values as short-term
predictions. Moreover, we performed numerical simulations to show the valid-
ity of our proposed method with chaotic time series disturbed by observational
noise and with foreign exchange rates as real time-series data.
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Fig.1 Figure shows that predicted values of multisteps are weakened by iterating one-step predic-
tions. In this case, we can not predict a next top or bottom value f(fiurl). This is an example
of the Lorenz equation (2 = 10 [dB]) introduced in Section 5.
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Fig.2 Top and bottom values decided by the method introduced in Section 3. Each downward tri-

angle means top values, and each upward triangle means bottom values. Here, we subtracted
the minimum value min{z(¢)} from each time-series data z(t) as a preprocessing. Then, the
unit of z(t) in Fig. (e) is Yen.
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Fig.3 The occurrence rate of top and bottom values according to A. The (|AX;|) means the mean
value of movements between top and bottom values, and (At;) means the mean value of

temporal intervals between top and bottom values.
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Table 1 Estimated the delay time 7 and the embedding dimension d. The 7o and da are optimized

for Eq.(9) of the multistep prediction by iterating one-step predictions, and 75 and dp
are for Egs. (11) and (12) of the shortcut prediction of our proposed method. Here, these
parameters for Egs. (11) and (12) became the same.
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Fig.4 The R and E mean prediction accuracies of movements between top and bottom values AX;.

Each dotted line shows accuracies of the multistep prediction by iterating one-step predictions,

and each cross line shows those of the shortcut prediction of our proposed method. Moreover,

m means the rate of unsuccessful multistep predictions by iterating one-step predictions.
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