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Definition: Time-Series Analysis
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Practical Time
Series Analysis

Prediction with Statistics & Machine Learning
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« Exploratory(Descriptive) Analysis: =2 A|2fzt
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« AE HIO]EAll UCI Machine Learning Repository
(https.//archwe beta.ics.uci.edu/)

« HM: Forecasting (https://otexts.com/fpp2/index.html)

fHEAnTCOUNT !

© IDK2Inc. All Rights Reserved. | Don’t Know What | Don’t Know


https://archive-beta.ics.uci.edu/
https://otexts.com/fpp2/index.html

Time-Series Analysis - Key Concept

Temporal Behavior of Data (A|2t2] 2 50] = G|0[E2| £4):

« Autocorrelation

* the similarity between observations as a function of the time lag between them.
o XL TS AKX RIK[E 2EAL| KpO|" e fArRE H i
« Of2lf 13 24 time unitOfCt SAFSH 2A=Z10] S E. (hint for seasonality)
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Time-Series Analysis - Key Concept

Temporal Behavior of Data (A|2t2] 20| = H|0[E2| £4):
* Seasonality: 27|, &, 2F, AZITHRY/2F) 5 AEX 200 et 0|4 IiEHs
XD HE5E 8%
« &) Cyclic Pattern: =7 |&0|%1 2rX|BH(fixed period X) &7, St={6t= THEH
20|z 3% (8719 £3)

[0

L. O T
« Stationarity: B, 240 22 SHX E40] HoHK| ¢l= 3%
« Dickey-Fuller test: A|H Y O|O|E{7} stationary@tX| BHHBH= EX|& ZXHA]

Time Series Analysis Plots
Dickey-Fuller: p=0.00000
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Trends, Seasonal, Cyclic

@ Sales of new one-family houses, USA

80 -
Trends: X m
Seasonal: O § so0-
Cyclic: O E
40 -
1975 1980 1985 1990 1
Year
@ Australian quarterly electricity production
60 -
. —
Z 40-
c
S
8 9q-
1960 1970 1980 1990 2000
Year
*.HEAFITCOUNT

995

'
2010

@ US treasury bill contracts

o Trends: O

. Seasonal: ?

3 Cyclic: ?
86 -

0 20 40 60 80

Day
@ Google daily changes in closing stock price

Change in prices

' 1 '
600 800 1000

'
400

Day

L 1
0 200

© IDK2Inc. All Rights Reserved. | Don’t Know What | Don’t Know



Stationarity (344)

Stationary Time Series
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Stationarity

« the statistical properties of a
process generating a time
series do not change over time.

e stationarity is important
because, in its absence, a model
describing the data will vary in
accuracy at different time
points.
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AR Model (Xf7|2]7 22

ﬁHEARTCOUNT

AR Model

* AR:AutoRegressive
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AR Model (Xf7|2]7 &)

AR model makes an assumption that the observations at previous
time steps are useful to predict the value at the next time step.

Y: Value (KWh) (&) X: StartDate € sl9I1E: ¢ig 3u=i: gig A4 025 B L A/
1.2K

11K

1K

900

800

Value (kwh)
2 3 3

&
3
3

300
200
100

2016\ 20174

2018 2019 20201

StartDate

Y: Value (kWh) (&) X: StartDate £ ot9|1E: gig 3ol gig

— s 202014 38

£ ©lzM) g 577.73

X 70 of=W:  Least Square
)

s

20164 2017

20184 201941

20204
StartDate

* HEARTCOUNT 7 © IDK2Inc. All Rights Reserved. | Don’t Know What | Don’t Know



Time-Series ML Model(XGBoost)

PJM Hourly Energy Consumption Data

«  PJM THZARS| A|ZHE Oof X[ AH| H|O|H

«  XGBoost: AR 21t 2| A|ZHo] Elet PHEGIO| featureE AFEOIA 25F/0|E06H= tree £
e https://www.kaggle.com/code/soheiltehranipour/xgboost-timeseries-energy-consumption
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https://www.kaggle.com/code/soheiltehranipour/xgboost-timeseries-energy-consumption
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