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Style-Based Transformer for Time Series Forecasting
Dong-Keon Kim' - Kwangsu Kim'

ABSTRACT

Time series forecasting refers to predicting future time information based on past time information. Accurately predicting future
information is crucial because it is used for establishing strategies or making policy decisions in various fields. Recently, a transformer
model has been mainly studied for a time series prediction model. However, the existing transformer model has a limitation in that it
has an auto-regressive structure in which the output result is input again when the prediction sequence is output. This limitation causes
a problem in that accuracy is lowered when predicting a distant time point. This paper proposes a sequential decoding model focusing
on the style transformation technique to handle these problems and make more precise time series forecasting. The proposed model
has a structure in which the contents of past data are extracted from the transformer-encoder and reflected in the style-based decoder
to generate the predictive sequence. Unlike the decoder structure of the conventional auto-regressive transformer, this structure has the
advantage of being able to more accurately predict information from a distant view because the prediction sequence is output all at
once. As a result of conducting a prediction experiment with various time series datasets with different data characteristics, it was shown
that the model presented in this paper has better prediction accuracy than other existing time series prediction models.
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Fig. 1. Overall structure of proposed Style—-based Transformer
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=2 %Eroﬂ/ﬂ" AAE S ZokollA wix|ut= glo]EAl e
2 AF &8=+E Traffic, Exchange Rate, Electricity,
Solar Energy®] 47119] Ho|EAlS E-&3ttH24]. tlo]elAl
o gt Ml A2 Table 191 HAIEo] QUct.
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7F obd o8 ¥9] AIAE HlolHE K& AA| HolEAlo]
ok & Aol stte] glolE Al Qtofl Q= A WSl
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A o8 9] A ZAol(Total Length)d 5 80%+= &
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o] Z (Positional Enco-

Table 1. Details of Experiment Datasets

Total The number of . .
Dataset . Time Unit
Length variables
Traffic 17,544 862 1 hour
Exchange Rate 7,588 8 1 day
Electricity 26,304 321 1 hour
Solar Energy 52,560 137 10 minutes
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Fig 3. Prediction results of 4 experimental datasets

Table 2. Performance Metrics of Experimental Results

Results Traffic Exchange Electricity Solar
RMSE 0.7389 0.0353 0.4318 0.8804
CORR 0.9012 0.9539 0.9188 0.9557
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Table 3. Comparison Results of Other Existing Prediction Models

RMSE n | Traffic |Exchange | Electricity | Solar
10 | 0.6189 0.0349 0.1217 0.6017

AR 20 | 0.8918 0.0407 0.2365 0.8329
30 | 1.1152 0.0694 0.4379 | 0.9782

10 | 0.5867 0.0357 0.1019 | 0.5905

LSTM 20 | 0.7988 0.0419 0.2571 0.8063
30 | 0.8901 0.0584 0.4979 0.9487

10 | 0.5381 0.0302 0.0985 0.6008
Transformer| 20 | 0.8018 0.0386 0.2106 0.7902
30 | 0.8842 0.0499 0.4868 | 0.8586

10 | 0.4912 0.0298 0.0879 0.5819

LSTnet 20 | 0.6879 0.0417 0.2315 0.8013
30 | 0.7596 0.0595 0.4908 | 0.9376

10 | 0.4819 0.0237 0.0858 | 0.5797

SpringNet | 20 | 0.7011 0.0308 0.2719 | 0.7998
30 | 0.7892 0.0395 0.4552 | 0.9405

10 | 0.5017 0.0245 0.0910 0.5909

Ours 20 | 0.6237 0.0299 0.2702 0.7805
30 | 0.7389 0.0353 0.4318 | 0.8804

CORR n | Traffic |Exchange | Electricity | Solar
10 | 0.7550 0.9530 0.8602 | 0.8661

AR 20 | 0.7518 0.9368 0.8596 0.5465
30 | 0.7498 0.9291 0.8504 | 0.4909

10 | 0.9085 0.9547 0.8576 0.9173

LSTM 20 | 0.8818 0.9321 0.8407 | 0.8911
30 | 0.8632 0.9291 0.8231 | 0.8708

10 | 0.9192 0.9600 0.8712 | 0.9598
Transformer | 20 | 0.8908 0.9418 0.8691 0.9418
30| 08717 0.9377 0.8349 | 0.9281

10 | 0.8658 0.9524 0.9101 0.9518

LSTnet 20 | 0.8597 0.9338 0.9098 | 0.9421
30 | 0.8438 0.9217 0.9035 | 0.9304

10 | 0.8719 0.9612 0.9204 | 0.9623

SpringNet | 20 | 0.8589 0.9409 0.9107 0.9420
30 | 0.8317 0.9312 0.9026 0.9378

10 | 0.9098 0.9578 0.9197 | 0.9605

Ours 20 | 0.9075 0.9554 0.9195 | 0.9582
30 | 0.9012 0.9539 0.9188 | 0.9557
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