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Serii temporale (time series)

- valori numerice (data points) observate la momente de timp egal
spatiate

Time series analysis — interpretarea si caracterizarea datelor (inclusiv dpdv
statistic)

Time series forecast (predictie, estimare) — utilizarea unui model pentru a
estima valori viitoare pe baza valorilor anterioare

Time series analysis and forecasting are based on the assumption that past
patterns in the variable to be forecast will continue unchanged into the future.

[sursad]
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https://towardsdatascience.com/time-series-analysis-for-beginners-8a200552e332

Serii temporale (time series)
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https://www.goldprice.org/

Serii temporale (time series) - tipuri
» Stationary

- proprietatile seriei temporale (medie, varianta) sunt constante
in timp

YL (val;—medie)?

mn

varianta = = (deviatie_standard) ?

» Non-stationary
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Exercitiu

Sa se calculeze media, varianta si deviatia standard pentru
datele din tabel.

n Valoare

1 13
2 11
3 18
4 17
5 19
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Time series analysis — componente

» Trend (secular trend, long-term variation)
» Seasonal variations
» Cyclical variations

» Irregular variation
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Time series analysis — componente
» Trend (secular trend)

Incidents
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Trend crescator/descrescator (monoton), pe intreaga durata de observatie

Determinare trend — reprezentare grafica sau din date sub forma tabelara
Sursa
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https://www.aptech.com/blog/introduction-to-the-fundamentals-of-time-series-data-and-analysis/

Time series analysis — componente
» Seasonal variations (fluctuatii sezoniere)

Monthly Accidental Deaths
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https://ww2.mathworks.cn/help/econ/seasonal-adjustment.html

Time series analysis — componente
» Cyclical variations (fluctuatii ciclice)
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Long-term
secular trend

Prosperity

Batteries Sold (000)

Secvente periodice, cu durata cel putin egala cu unitatea de timp (ex. 1 an)
Componente: Peak/prosperity, Recession, Trough/depression, Recovery
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https://ww2.mathworks.cn/help/econ/seasonal-adjustment.html

Time series analysis — componente
» Irregular/random variations (noise, fluctuatii
incidentale)

- cauzate de factori de scurta durata, ce nu pot fi anticipati (inclusiv dezastre
naturale)

- diferenta dintre valorile reale si cele estimate prin trend, seasonal, cyclical
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Time series analysis — componente
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https://github.com/ashishpatel26/machine-learning-notes-1/blob/master/11-TimeSeries/01-Introduction.md

Time series analysis — modele
» Modelul aditiv

Y=T+S+C+]|
» Model multiplicativ

Y=TxSxCxI|=TSCI

Y — original data
T—trend

S — seasonal variation
C — cyclical variation
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Time series analysis — determinare trend
» Simple Moving Average SMA

Vi+Vot-+V,
n

SMA =

V —value in period n, n —number of time periods

Toate valorile anterioare sunt luate in calcul in aceeasi masura.
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Time series analysis — determinare trend
» Exponential Moving Average EMA

EMA_current =V_current x Multiplier + EMA_prev (1 - Multiplier)

1. Calcul EMA prev
2. Calcul Multiplier

Multiplier = 2/(selected_time_period + 1)

3. Calcul EMA_curent

Valorile recente conteaza mai mult decat cele indepartate.
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Exercitiu

Preturile de inchidere (USD) pentru actiunile companiei PESLA sunt

date in tabel.

a) Reprezentati grafic datele din tabel.

b) Calculati SMA pentru primele 5 zile.

c) Calculati EMA pentru 5 zile.

d) Estimand o crestere de 10%,

previzionati valoarea actiunilor pentru ziua 11.
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Time series forecast — modele
» Single step

- se face predictie pentru o valoare viitoare

» Multiple step
- single-shot: mai multe valori viitoare sunt previzionate

simultan
- autoregressive: valoarea prezisa este utilizata la predictia

urmatoarei valori (closed-loop prediction)
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Time series forecast — modele

AR/NAR — linear/non-linear autoregressive
- valorile viitoare depind doar de valorile anterioare

Yt = f(yt—ll Yt—2 ""'yt—d)l d- de/ay

Predict series y(t) grven d past values of y(t).

(—(::ij_t:-u yit) = fly(t-1)...y(t-d})
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Time series forecast — modele

ARX/NARX — AR/NAR with exogenous inputs

- valorile viitoare depind de valorile anterioare si de valorile
unor parametri externi

x(t) Hidden

Vi = [ Vee1 V=20 oo s Yeed» Xt—1s Xt—2, - » Xt—p), d, p - delay
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Exercitiu

Pentru diagrama retelei neuronale din figura, sa se determine:

a) Tipul de model auto-regresiv: linear/nelinear, cu sau fara semnal
extern (AR/NAR/ARX/NARX). Justificati.

b) Modelul functioneaza in bucla inchisa sau in bucla deschisa?
Justificati.

c) Cati neuroni se afla pe stratul ascuns?

d) Care este valoarea intarzierii (delay) pentru semnalele Lnorm,
Tnorm, Dnorm?
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Hidden
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