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A Method for Selecting Similar Learning Data Based on
Correlation Coefficients in the Prediction of Time Series
Using Neural Networks

Hisasal SHimopairal

In the field of prediction of future values of time series using multi-layer feedforward
neural networks, methods have been proposed such as moving window data learning meth-
od, similar data selective learning method (SDSL method), and whole data learning meth-
od. In the SDSL method, a data group for learning which is similar to a data group for
prediction is selected using a distance between the two groups. This paper proposes a
new method (CSDS method : Correlation Coefficient Based Similar Data Selection Method)
which uses correlation coefficients as weights in the equation for defining the distance.
Numerical simulations were performed using the above three methods. According to the
results, in the case of time series of which nature is rather chaotic and/or choppy, the pre-
diction accuracy of the SDSL method was remarkably superior to those by the other meth-
ods and the CSDS method was considerably effective to improve the accuracy. Thus the
SDSL method with the CSDS method is useful as an alternative one to the moving window
data learning method.
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Hik | Ry PI—UOWK| n
SDSL 8-4-1 16
MWDL 30-3-1 50
WDL 8-2-1 (209)
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Table 2 Prediction results for numbers of
measles cases with SDSL method.

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

0 - 0.953 3.3L 5.36 73.5 162.

1 0.955 3.19 5.20 54.1 70.3

1 1 2 0.961 3.03 4.72 44.7 38.0

3 0.959 3.12 4.73 51.8 69.7

4 0.952 3.62 4.98 79.6 210.

0 - 0.955 3.29 5.11 76.1 156.

1 0.952 3.34 5.34 60.6 83.6

2 1 2 0.956 3.37 4.97 65.8 121.

3 0.960 3.10 4.78 49.2 58.7

4 0.957 3.25 4.91 58.8 105.
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Table 3 Learning data selection methods vs.
prediction results for numbers of
measles cases.

ik CRC  ABE ABE RLE RLE
mean g mean 7

SDSL | 0.961 3.03 472 44.7 38.0
MWDL | 0.933 4.23 5.77 97.2 215.
WDL 0.926 5.08 5.60 123. 144
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Table 4 Optimum parameter values for chaotic
and periodic time series.

Hik | FybU—JOHK| n
SDSL 5-2-1 2
MWDL 40-9-1 120
WDL 20-9-1 (231)
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Table 5 Prediction results for chaotic and
periodic time series with SDSL

method.
DST |COR | m | CRC ABE ABE RLE RLE
mean ¢  mean ¢
0 - 0.995 1.38 1.96 2.62 4.03
1 0.995 1.51 1.89 2.84 3.96
1 1 2 0.997 1.36 1.21 2.51 2.43
3 0.995 1.72 1.68 3.04 2.91
4 0.995 1.84 1.58 3.28 2.89
0 - 0.996 1.40- 1.78 2.73 3.97
1 0.995 1.47 1.94 2.82 4.12
2 1 2 0.996 1.43 1.59 2.80 3.56
3 0.997 1.30 1.17 2.50 2.75
4 0.997 1.51 1.35 2.80 2.80
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Table 6 Learning data selection methods vs.
prediction results for chaotic and
periodic time series.

ABE ABE RLE RLE
mean 0 mean ¢

SDSL | 0.997 1.30 1.17 2.50 2.75
MWDL | 0.966 4.01 4.87 7.82 12.8
WDL 0.975 3.62 4.07 7.16 10.1
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Table 7 Optimum parameter values for time
series of chickenpox cases.

ik | Ry bT—UORER | n

SDSL 32-3-1 35
MWDL 30-3-1 150
WDL 31-4-1 (237)

& 8 SDSL Hick 3KiE 5% 5 DEEKO FHIEER
Table 8 Prediction results for numbers of chick-
enpox cases with SDSL method.

DST |COR | m | CRC ABE ABE RLE RLE
mean 7 mean v

0 | — | 0.956 4.62 3.71 43.4 5.2

1 | 0.959 4.59 3.48 45.1 58.7

1|1 |2 | 0958 4.72 3.60 44.9 50.8
3 | 0.958 4.69 3.58 44.7 49.6

4 | 0.958 4.80 3.58 45.1 50.3

0 | — | 0.959 4.49 3.71 4.8 52.0

1 | 0.959 4.63 3.55 46.4 59.0

2 |1 | 2 | 0957 475 3.65 48.5 60.6
3 | 0.956 4.71 3.73 47.5 62.9

4 | 0.953 4.94 3.74 51.8 72.1

x 9 FEF-FEELEKTSZOEEHRD
THIER
Table 9 Learning data selection methods vs.
prediction results for numbers of
chickenpox cases.

ik CRC  ABE ABE RLE RLE
mean 7 meam aq
SDSL | 0.959 4.49 3.71 41.8 52.0

MWDL | 0.966 4.03 3.51 31.8 37.0
WDL 0.964 4.19 3.72 27.4 29.1
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