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MLP (Multi-Layer Perceptron)
RNN (Recurrent Neural Network)
CNN (Convolutional Neural Network)
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Oreshkin, Boris N., et al. "N-BEATS: Neural basis expansion analysis for interpretable time series forecasting." arXiv preprint arXiv:1905.10437 (2019).
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o MFRIIMZIARMICERYAL, bLbL(d BREHELE THE
o EWLBEDBERERBFLGMNS. RDRTYTDFREZEH#EYRLITD
o fRFMHI: LSTM (1997), GRU (2014), DeepAR(2019)
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https://github.com/sooftware/seq2seq
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o SYUEGEBEDFHREEYADL , HELEITEBNE THE
o ANZFLKEY ., BEARAABEREL-UIZEHREL,
o {XFEMI: WaveNet (2016), SCINet (2021)

Outputs OOOOOOO
Conv. Layer O O O O O O
Conv. Layer O O O O

Inputs

Liu, Minhao et al. “SCINet: Time Series Modeling and Forecasting with Sample Convolution and Interaction.” Neural Information Processing Systems (2021).
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Attention Is All You Need

o AttentionZiEAH ERI-1EE
o fRIFEHER
o HEHLLIZIBRERUNE
o RNN&YERHIZEEIZHHE
e ChatGPTIZRRINDERRAIDEKREE
o SEINEZETIIZORFEZRS
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Vaswani, Ashish et al. “Attention is All you Need.” Neural Information Processing Systems

(2017).
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o FHEEHIR
o LogTrans [Li+ 19]
o Informer [Zhou+ 21]
o Pyraformer [Liu+ 22]

o HFRINMIFH(BIREMEE, B, FEL VDG E)
o Autoformer [Wu+ 21]
o FEDformer [Zhou+ 22]

o FETEFERIS

o Non-stationary Transformers
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Informer

o ~YTEFRFESR AAAI2021
RARR—/—
o HRIFHEIXNDHIFIZEE
o AttentionDEtEILE LY
o RIIKLICHLT,
m Transformer: O(L?)
m Informer: O(L loglL)

Zhou, Haoyi, et al. "Informer: Beyond efficient transformer for long sequence
time-series forecasting." Proceedings of the AAAI Conference on Artificial
Intelligence. Vol. 35. No. 12. 2021.
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Time Series Forecasting?

FutureI timesteps

o AAAI2023THZR
AttentionD & IZKYBFEIFEIRMNKHNTL
F5DTIE? ELVS R ER

o MIMLLCHWIUTIVIREBREETILE
TransformerZ LL 8

o OFEFHMT—HtYLTEERL. . Transformer® History L timesteps
EReZx L RIS LHFERE

Figure 2: Illustration of the basic linear model.

Zeng, Ailing, et al. "Are transformers effective for time series forecasting?." Proceedings of the AAAI conference on artificial intelligence. Vol. 37. No. 9. 2023.
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Are Transformers Effective for
Time Series Forecasting?
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NLinear: 1FfR/LALIE
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o T—RIIHTMIUIMAEFENTWSIGEIZHF
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DLinear: F&i-tbL k7R
+ + Lf o T—HRICRLUREADHAHAEZIZHF
Methods | IMP. Linear* | NLinear* |  DLinear* FEDformer | Autoformer | Informer | Pyraformer* | LogTrans

Metric MSE MSE MAE MSE MAE MSE MAE MSE MAE MSE MAE MSE MAE MSE MAE MSE MAE
2| 9 | 27.40% | 0.140 0.237  0.141 ' 0.237 0.140 ' 0.237 0.193 0.308 0.201 0.317 0.274 0.368 0.386 0.449 0.258 0.357
g 192 | 23.88% | 0.153 0.250 0.154 0.248 0.153 0.249 0.201 0315 0.222 0.334 0.296 0.386 0.386 0.443 0.266 0.368
3 336 | 21.02% || 0.169 0.268 0.171 0.265 0.169 0.267 0.214 0.329 0.231 0.338 0.300 0.394 0.378 0.443 0.280 0.380
M| 720 | 17.47% | 0.203 0.301 0210 [ 0.297 0.203 0.301 0.246 0355 0.254 0361 0.373 0.439 0376 0.445 0.283 0.376
o | 96 | 45.27% | 0.082 0.207 0.089 0.208 = 0.081 0.203 0.148 0.278 0.197 0.323 0.847 0.752 0.376 1.105 0968 0.812
E: 192 | 42.06% | 0.167 0304 0.180 0.300 0.157 0.293 0.271 0.380 0.300 0.369 1.204 0.895 1.748 1.151 1.040 0.851
< | 336 | 33.69% | 0.328 0432 0331 0415 0305 0414 0460 0.500 0.509 0.524 1.672 1.036 1.874 1.172 1.659 1.081
M1 720 | 46.19% | 0.964 0.750 1.033 0.780 | 0.643  0.601 1.195 0.841 1.447 0941 2478 1310 1943 1.206 1.941 1.127
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for Time Series Forecasting &

YIS0 RAADRKBETFBI[Lai+ 17] T—2 vk
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Yes, Transformers are Effective for Time Series Forecasting (+ Autoformer) (hugginaface.co)
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https://huggingface.co/blog/autoformer

Yes, Transformers are Effective d docomo =3y
for Time Series Forecasting &

Transformer Transformer Informer Informer Autoformer
Dataset (uni.) (mv.) (uni.) (mv.) (uni.) DLinear
Traffic 0.876 1.046 0.924 1.131 0.910 0.965

o ENLIEIZEDTransformerh —ZFELVERE
o FHLZFHLHMGLiInearETIILIEIZEEITHIGTEALY
o HZT=(uni.)ITLERT, ZZE=(MV.)IXHEREAEL
o RIFEDHEECEREZRDHETEMEHLLY
m - CrossFormer (2023), CARD (2023)
o BEEETIVEIKRRERT —FtI+THF
m Transformer® Al gt Z R ARSI EH T ICIE . KBRERHRIIT—2HFR
m BRI ~10GB, EE, BAREE HBHGB~TB
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e Deep LearningA"—XADEFRINFAETILIE
o MLP, RNN, CNN, Transformer A X ZkHY

o ZTDELIF MNHFMILDIGHA
o BMRINFHETIVIIELFLERE

o T (ITransformerN—RDFENBAICHTIN TS,
o FM5b, InformerlZDNWVTN\V XX UREREITo 1=,

e TransformerD LG KBAEETILEERT HIZIE.
KIREERIT 2y E

o KWETILEEA=OIZIE, T—2UNENLPR AL FEH A K]
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MLP, CNN, RNN, Transformer
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