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A Method of Selecting Learning Data in the Prediction
of Time Series with Explanatory Variables Using
Neural Networks

HiSASHI SHIMODAIRA'

In the prediction of time series using multilayer feedforward neural networks, the predic-
tion accuracy depends on how to learn the past data. As the method of selecting learning
data, methods have been proposed such as the moving window data learning method (MWDL
method) and the similar data. selective learning method (SDSL method). In a previous paper,
we proposed the CSDS method which uses correlation coefficients of the time series as weights
in the equation for defining the distance for selecting similar data in the SDSL method, and
showed the effectiveness of the CSDS method by numerical simulations concerning single
variable data. In this paper, we expand the CSDS method to the case of time series with
explanatory variables and show the results of numerical simulation. According to the results,
in the case of a time series for heating warming-up time whose nature is choppy, the CSDS
method was considerably effective to improve the prediction accuracy, and the accuracy by
the SDSL method using the CSDS method was superior to that by the MWDL method. Thus
it seems to be concluded that the SDSL method using the CSDS method is useful in the case
of time series whose nature is choppy.
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Table 2 Prediction results for warming-up time with

SDSL method using optimum parameter values.

DST |COR|m |CRC ABE ABE RLE RLE
mean 4 mean o

0 0.823 8.12 7.74 24.0 16.9

1 0.888 -6.92 5.85 20.5 16.5
1 0.907 6.31 5.13 18.8 15.2

0.887 6.97 5.64 205 154

0 0.827 7.95 7.38 247 216

0.873 7.68 6.16 22.5 16.3
0.909 6.10 5.29 17.8  16.0
0.910 6.26 4.95 19.4  16.0

1
2
3
1
2
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Table 3 Prediction results for warming-up time with
MWDL method using optimum parameter values.

CRC ABE ABE RLE RLE
mean 4 mean o
0.874 7.21 5.78 21.7 16.0
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Table 4 Optimum parameter values for the prediction of
pulling-down time.

ik d | Ay T—20HE | n
SDSL | 6 23-3-1 22
MWDL | 6 23-1-1 19
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Table 5 Prediction results for pulling-down time with

SDSL method using optimum parameter values.
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4 [0.886 6.01 5.05 12.0 9.88
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Table 6 Prediction results for pulling-down time with

MWDL method using optimum parameter values.

CRC ABE ABE RLE RLE
mean o mean o
0.915 5.46 4.48 10.5 7.60
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(a) Autocorrelation coefficients.
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(b) Room discomfort index at 7 a.m.

=0.2

-0.2

(c) A 7 B DS RABIE R
(¢) Outdoor discomfort index at 7 a.m.

0.6

;

) A~
0 " g
0.2 i
(d) ATHFRT 12 B OB AR RIEE
(d) Room discomfort index at 12 a.m. on previous day.
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Fig. 4 Correlation coeflicients for pulling-down time data
between itself and its explanatory variable data.
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