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Decomposition Analysis of Time Series Using Neural Networks

Won Chul Jhee

This  evapaper is toluate the forecasting performance of three neural
network(NN) approaches against ARIMA model using the famous time series
analysis competition data. The first NN approach is to analyze the second
Makridakis (M2) Competition Data using Multilayer Perceptron (MLP) that has
been the most popular NN model in time series analysis. Since it is recently
known that MLP suffers from bias/variance dilemma, two approaches are
suggested in this study. The second approach adopts Cascade Cotrelation
Network (CCN) that was suggested by Fahlman & Lebiere as an alrernative to
MLP. In the third approach, a time series is separated into two series using Noise
Filtering Network (NFN) that utilizes autoassociative memory function of neural
network. The forecasts in the decomposition analysis are the sum of two
prediction values obtained from modeling each decomposed series, respectively.
Among the three NN approaches, Decomposition Analysis shows the best
forecasting performance on the M2 Competition Data, and is expected to be a
promising tool in analyzing socio-economic time series dara because it reduces
the effect of noise or outliers that is an impediment to modeling the time series
generating process,
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ARIMAR MLP CCN
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(10.36) {14.08) (3.90} (13.02) {2.40) (15.00)
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m0035 11 m011 2 m017 15 m023 33 m29 21
w06 14 m(12 41 m018 23 m024




120

5.2 &

2 A7 AAd B4 073 &3 iesd
B8 e F, 5 WA It 2m) ZAARE o83t
of A7A%e] 544E NG TS B EEMLP),
Cascade Correlation Network(CCN) 3 £ 7ol At 2173
wol @ A g 2R 5 A 7HH ABYEGY o5
A5 ARNMARES) 745} vlnE 4k

Rk

MLPS} CCNS ARIMAS} Bl F& A%, A4 E] S5t
g9 fg A5 PN E w$ FHodA, Tgd FolAA
oo AA Y B i GSNHE £ o] F KolA]
= 24k o vadusis 349 RAAAS A
RO Z 2 4 vk &, Ago] A AAGY A= BLE
dazi go] AFEey 22 9ed d3gen o £
2 J2ATHE Ho|A] BErhs Aolth mheA, £ dFdlA
e Zeol B3 A= £ AL AAE disfMzE A3

CPAPUSA (mi20 A|2| =)

1 2 a 4 E] E

B ] a1 n 1z

[o—Driginal ~#= ARIMA —— WLPEES T 1 —— MLPEESTZ —A— MLPSUM: ——MLP3LMZ

CARINDS (m006 A2l =)

3 ) 50 n 12

—#—Criginal —— ARIMA —h— MLPEES™! wé_—MU’SES!Z—b—MI:F’Suul —P“‘MLF'éUME“_

a9 s, BaEAE 4

& s 1529

ARIMAEH DAUNN
Fillting Forecastomg Fortomg Forecastomg
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ARIMA MLP CCN DAUNN
Fitting Forecastin Fitding Forecastin Fitting Forecastin Fiting Forecasdn
g g 4 I
1 1678 | 1065 | 1627 19.73 1.86 1294 | 5.4 5.97
2 212 16.9 19.07 14.79 2.34 1481 | 1869 | 1099
3 12.17 17.6 0.92 13.43 0.73 1472 | 289 12.94
4 8.98 1281 9.47 11.35 0.71 14.89 36 8.95
5 8.63 10.14 9.37 11.19 0.63 145 3.14 5.88
6 8.77 6.01 4.36 8.09 0.49 1319 | 219 3.04
7 0.79 1.04 1.59 4.85 1.01 2.6 0.54 4.52
8 0.45 0.37 2.89 5.43 1.82 434 749 2.73
9 1.24 0.85 1.84 113 215 0.9 0.79 1.61
10 1.95 2.04 2.07 541 1.68 3.64 0.87 5.91
1t 0.38 0.78 49 6.3 207 5.49 1.12 27
12 10.01 13.4 10.05 12.44 6.39 15.61 5.41 8.01
13 2512 | 2551 | 2337 19.24 431 2785 | 1612 | 15.64
14 1831 | 2426 | 1168 | 3684 7.91 3864 | 2334 | 3223
15 85.89 | 18543 | 87.37 147.96 6.15 116 9.61 | 127.77
16 1761 | 17.66 | 1647 15.37 2.37 189 | 1834 | 13.23
17 8.93 8.42 8.49 9.35 1.4 1474 | 1172 | 9.13
18 4.64 8.46 5.15 6.43 0.86 7.6 158 5.3
19 2539 | 4802 | 2417 | 2554 5.13 3778 | 1737 | 3084
20 17.8 3236 | 1244 | 3518 3.39 2499 | 915 | 2086
21 1734 | 3642 | 2248 17.39 47 25.97 8.4 24.08
22 17.38 37.3 2138 | 2796 5.88 3888 | 622 | 2279
23 1756 | 3599 | 25.64 | 2693 475 2663 | 1168 | 2274
24 2.38 2.52 1.89 295 0.5 43 0.77 3.04
25 2.7 5.82 3.32 87 0.63 9.72 1.7 4.94
26 5.75 4.67 3.54 4.77 0.65 8.97 2.24 4.3
27 6.87 5.5 4.61 5.31 0.92 7.61 2.16 4.27
28 548 3.14 5.31 43 1.06 4.13 1.68 8.74
29 4.77 5.59 £.65 4.28 09 5.72 1.52 6.01
1294 | 1998 | 12.58 17.68 2.53 1848 | 9.84 14.81
BE (1036) | (14.08) | (9.90) | (13.02) | (2.40) | (1500} | (660 | (10.77)
FE | 1596 | 3443 | 1639 | 2685 2.15 2172 | 1846 | 23.38
Azl | (.75 | (1339 | (8.00) | 98D | 208 | (1L17) | (666} | (8.81)
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522 FHE4Y arMaARHE 2
Original Trend Residual
Series No. | Obs. Interval . .

Series Series Series

1 M {2,1,0) (4,0,1} {6,0,0)
2 M (2,1,0) (8,0,0) 2,10
3 M (1,0,12) (5,13,12) (2,0,0)
4 M {13,0,0) (14,3,0) (0,0,0)
5 M (130,00 (6,12,0) (14,0,0)
6 M (1,0,12} (14,3,0) (0,0,0)
7 Q (C,1,10) 22,1} 0,0,1)
8 Q (24,4 (6,2,5) (5,1,4)
9 Q (L,L,O (6,0,1) (3,0,0)
10 Q (1,1,2) {3,3,1) (1,0,0
11 Q (14,50 (1,7,5) (2,0,1)
12 Q {(1,0,0) (4,0,0) 2,2,0
13 M (13,0,0) (16,0,12) 0,0,0)
14 M {(14,12,0) (3,1,12) (3,12,12)
15 M (4,0,0) 4,0,0) (0,0,0)
16 M (3,12,12) (3,12,12) 2,300
17 M (0,12,12) (16,0,0) (3,2,12)
i8 M (3,1,1) (2,18,1) (3,1,0)
19 M {1,L,0) (0,0,1) 0,0,0)
20 M (3,3,12) 2,12 (1,12,
21 M (2,1,0) (8,1, (1,14,0)
22 M (2,1,00 (1,2,1y (2,15,0
23 M (2,10 (1,2,1) 3,0,0)
24 M (13,2,1) (14,0,1) (15,0,0)
25 M {12,1,0) (6,2,1) (12,0,0)
26 M (1,12,12) (15,2,13) {(16,0,0)
27 M (153,00 (3,12,13) (12,4,0)
28 M (2,12,12) (15,6,13) 5,12,1)
29 M (17,12,0) (5,14,12) (13,7,0)




