Methods for Time Series
Prediction




» Infroduction

» Traditional methods

» Machine learning methods



Nalve Approach

Price

A — »
Yt-i-l— Yt 2 -
20 1

15 </W

10 1

2 4 6 8 10 Days



Simple Average
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Moving Average
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Simple Exponential Smoothing

YreT= ayr+ a(1-a)yr-1+ a(1-a)yro + -+

Verr)t = a*ye+ (1-a) * Vi1



Autoregressive Infegrated Moving

Average

» ARIMA(p. d, )

» pisthe order of autogressive model, d is the degree of differencing, g is
the order of moving average.

Xt — a1Xt_1 — = ap’Xt—p’ =& + €1€t_1 + 0+ ath_q,



ARIMA(1,0,0)

» The first-order autogressive model

Ve =p+ ¢ Y



ARIMA(1,1,0)

» Differenced first order autogressive model

Yi-Yer = o+ 01(Yer - Ye2)



ARIMA(0,1,0)

» Random walk

Yi - Y = n



ARIMA(0,1,1)

» Simple exponential smoothing

Yt = Y tae



» Long-short term memory network
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» Forget gate
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» Input gate
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» Output gate
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Other Network

» MLP

» GAN y(n)




» Quenstions?
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