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Relationships Between the Characteristics of the
Business Data Set and Forecasting Accuracy of Prediction models

Won Ha Lee*-Jong Uk Choi**

ADbstract

Recently, many researchers have been involved in finding deterministic equations which can accurately
predict future event, based on chaotic theory, or fractal theory, The theory says that some events which
seem very random but intermnally deterministic can be accurately predicted by fractal equations. In contrast
to the conventional methods, such as AR model, MA, model, or ARIMA model, the fractal equation
attempts to discover a deterministic order inherent in time series data set.

In discovering deterministic order, researchers have found that neural networks are much more effective
than the conventional statistical models, Even though prediction accuracy of the network can be different
depending on the topological structure and modification of the algorithms, many researchers asserted that
the neural network systems outperforms other systems, because of non-linear behaviour of the network
models, mechanisms of massive parallel processing, generalization capability based on adaptive learning.

However, recent survey shows that prediction accuracy of the forecasting models can be determined
by the model structure and data structures. In the experiments based on actual economic data sets, it
was found that the prediction accuracy of the neural network model is similar to the performance level
of the conventional forecasting model, Especially, for the data set which is deterministically chaotic, the

AR model, a conventional statistical model, was not significantly different
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from the MLP model. a neural network model.

This result shows that the forecasting model

appropriate to a prediction task should be selected based on characteristics of the time series data set.

Analysis of the characteristics of the data set was performed by fractal analysis, measurement of Hurst

index, and measurement of Lyapunov exponents.

As a conclusion, a significant difference was not found in forecasting future events for the time series

data which is deterministically chaotic, between a conventional forecasting model and a typical neural

network model.
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2' = 9706112
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Difference of RMS{AR-MLP)

RMS of Difference
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= 1(63, 0.05)
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RMS
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MLP
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0614
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A AL E 4 ok whd (29 13]4E MLP
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[£2-1] A8 HO[He| Ft2A SAM(YFE OlA]) [F5-2] A" HO|E{2] K& HAE(LF GA])
He | Hurs smgﬁcs %’fn’e BDS [Lyapunoy| Range flemame| AR | MA | MLP | RMLP | Best
ambns | 05027 | 6.8457e-318.3562e-1] 1.8697el | 0.010862 | 6311-467.155 ambns 1.2003 181.9705 5256 2102 AR
celbov |0.7246 | 1.1968¢-2]9.8904e-1| 2.1616e0 | 0.015501 | 57172-125274 celbov 0.7607 20,1530 0,2884 3339 MLP
clfibov |0.6266]2.0327e-2[9.8414e-1 3.0635e0 | 0.003210 | 59.972-132.737 clf16ov 09284 212502 04327 3994 MLP
cnplbov | 0.7548 [ 2.0074e-2]|9.9644e-1} 7.3302el | 0.002030 | 102.603-198.453 cnpl60v 0.1321 278557 0.03623 0.5587 MLP
cpiaucns | 0.9024 15,3672e-3]7.7002e-1| 2.1736el | 0.005971 97-1525 cpiaucns | 0.2620 56,1216 0.03945 62.06 MLP
currdd | 0.7163|2.3397e-2|8.9228e-1| 1.1708el | 0024363 |  1385-754.2 currdd 15686 218.8479 3051 2433 AR
dddfoins | 04563 [4.1376e-3|8.9500e-1| 5.1931e0 | 0.063756 08-39 dddfoins | 21.6198 00914 0.03945 04378 MLP
debtns | 0.6643 | 1.8406e-2{7.1518e-1| 14033l [ 0010284 |  64-131746 debtns 00966 | 4535.7062 1.105 2508 AR
debtsl 106762 |1.841%-2(7.163de-1] 1.4045el | 0.010065 | 643.7-13261.3 debtsl 45,7075 | 4574.5494 3.766 2472 MLP
derndepns | 05613 | 2.2551e-2|9.3627e-1| 76624e0 | 0041627 | 108.7-401.8 demdepns| 9.3710 15,0335 1447 1774 MLP
demdepsl |0.7105 | 2.2879%-2|9.3804e-1] 8.2462e0 { 0.04M57 110-388.6 demdepsl | 0.3456 87.3738 09548 1187 AR
eml664 |0.7310]2.0140e-2[9.8511e-1] 2.7962e0 | 0015865 | 54.299-121571 eml664 06839 197041 | 0.078572 33.10 MLP
euro  |06142135172e-2|8.293%-1] 7.1312e0 | 0059817 00-364 euro 0.2475 1.3485 2.648 1340 AR
indpro {06179 |1.2996e-2|7.3326e-1| 20477l | 0027260 6-122.1 indpro 00912 37.8802 1424 4557 AR

Ira 07397 11.5577e-2|6.0788e-1| 1.1741el | 0.030459 01-3243 ira 0.7857 1159155 03729 0.1280 RMLP
lgtdebns | 0.6698 | 2.3657e-216.3216e-1| 127%0el | 0.072375 1.1-3802 lgtdcbns | 109501 88,8620 5675 5891 MLP
lgtdcbsl | 06551 |2.3677e-2{6.3271e-1| 1.2799%]1 | 0.075980 1.2-380 lgtdcbsl 6.2774 84,3312 4675 6876 MLP
lgdassns | 0.7470 | 2.3983e-2|6.6761e-1| 1.3420el | 0004140 | 3757-5461.3 lqdassns | 535490 | 1720.1267 1423 1952 MLP

ltdns  [0,7059 | 1.8228e-26.2566e-1| 1.2673el | 0.072721 1.1-549 Itdns 103365 | 1030196 7.006 2695 MLP

Ml | 06648 |1.3846e-2|8 5440e-1| 20965l 1-0001009| 2735-11553 Ml 1.7875 2623376 01253 2392 MLP

Mins [05663 |1.8901e-2|7.79%63e-1| 14124el | 0022560 | 1376-11735 Mins 241846 | 3191691 1955 8196 MLP

Misl  |0.7214 |1.8920e-2]|7.7760e-1| 1.4324el | 0022560 | 1389-11523 Misl 6.8514 366.1244 4862 4511 . MLP

M2 06790 |15243e-2(9.7777e-1| 508200 | 0027262 | 1624.3-37059 M2 33827 456.6800 5933 1001 AR
M2ns |0.7486|25345e-2(6.7825e~1| 1.3594el | 0009234 | 287.7-3687-7 M2ns 146752 |1041.2190 8263 3391 AR

M2sl 07120 (25348e-216.7911e-1| 1.3610el | 0003379 | 1624.3-37059 M2sl 146207 | 1104.7741 6.574 1318 MLP
M3ns [0.7794|2499%0e-2{65611e-1{ 1,3260el | 0001696 | 283.9-4444 M3ns 49877 |12816119 36,18 496.0 AR

M3sl |0.669824991e-2|65706e-1| 1.3277el | 0001412 |  289-44504 Ma3sl 276045 | 13326980 4679 7078 MLP

Manemp | 0.7348 | 4.8995e-2|9.9626e-1| 8.1601el | 0075989 | 9.859-21.162 Manemp | 00426 01266 003638 8672 MLP
Nmfemp|0.7717 | 199%7e-2|84402e-1| 1.7062e1 |-0,014426| 19.882-98.058 Nmfemp | 00127 239467 003363 3838 AR
Payems |0.7493120805e-2(89711e-1| 1.4241el | 0.004788 | 29.783-116479 Payems 00643 244212 009514 4012 AR

Pop |05813|1.705de-2(9.9624e-1| 7.5193el | 0.000537 | 151.13-261.755 Pop 01271 279231 001034 3979 MLP

Savingns | 0.7003 | 1.8342e-2|7.2626e-1| 1.3941el | 0.042992 | 136-12234 Savingns | 09490 2986923 11.26 558700000 AR

Savingsl | 0.7516 | 1.8346e-2]7 2668¢-1| 1.3955¢1 | 0.041487 136-1222 Savingsl 41677 296.9440 8.886 54070 AR

[521] 7}2A 245 T} [£2-2] MA, AR, MLP, RMLP i 21}



