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Prediction

e Time Series Data — a sequence of data points
measured typically at successive time instants
spaced at uniform time intervals.

Example

Time (1-hour intervals)

Prediction

* Basic Analysis Technique for Time Series Data
— Exponential Smoothing

» Single Exponential and Double Exponential

e Successful application: Demand Forecast
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Prediction

e Single Exponential Smoothing

Sp = ZXp

8 = a@xgg + (1 —a)s,y

where a is the smoothing factor, 0< a<1

Example o

Prediction

e Double Exponential Smoothing
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Prediction

Double Exponential Smoothing — Example
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Prediction

* Data Driven Time Series Analysis
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Prediction

Equation:

>

= fa (U U Oy Ur)

O predicted wind speed
1)) observed wind speed

t current time

T sampling time

n number of steps

INO] data-driven model

A data-mining algorithms

Prediction

The first 300 points of t + 10-s predictions by a neural network model
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Power Curve Model

Parametric model of power output:

P= %szchu,ﬁ)W

Data-derived model of power output:

Y3 (t) = fa(vy (1), vy (t—1), %, (1), %, (t—=1), X, (1), X, (t 1))

Power Curve Model
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Power Curve Model

e Example — Prediction Results

Generated power
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Weka Software

Three considered data-mining algorithms

Neural Network
Support Vector Machine

K-Nearest Neighbor
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Step 1

9 Weka Explorer

Weka Software

Preproceft | Classify | fuster [ Assocate | Select attributes | visuaiize|

°) Use training set
) Supplied test set Set...

) Cross-validation  Folds |10

O Percentage split % |66

Classifier

Test options Classifier output

More options.

(M) income ” l

s ][ o

Result list {right-dlick for options)

Status

Step 2.1

Weka Software

&9 Weka Explorer

Preprocess | Classify | Cluster | Assocate | Select atiributes | Visualize|

Classifier
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. functions
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r output

# GaussianProcesses
# IsotonicRegression
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Neural Network
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Step 2.2

Weka Software
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Step 3

Weka Software

Guinroar A e

o (B e

Classfier

Test options

| Prevrocess | Coeaty | Custer | Asseciate | Select altitmtes | Viuskae |
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Classier sutput
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going to predict
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Step 4

Weka Software

G Epire: I TR T o i
Preprocess| Clessify | Custer | Assaciate [ select atwreutes | vunizn |
Clmsiter

Choose  MultilayerPerceptron -L 0.5 4102 -N S -4 0 50 -L 20 -H 8

Test cptons Classifier output
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Step 5
Preprocess | Classify | Cluster | Associate | Select atiributes | visualize|
Classifier
MultilayerPerceptron -L 0.3 -M0.2 -N 500 ¥ 0-50-E20-Ha
Test options Classifier output
tvco watiy S—
Jse fraining set Attrib WS(t-2)  0.3164225866905972
® Spied iectact = Choose test dataset
5 = =T = Attrib W5S(t-5) -0.1480676263243603
L TSoE TR STy Attrib WS(t-10)  -0.37143918550359106
Percentage split % |66 Claas
R
Node 0
(hvum) WindSpeed - l
Time taken to build model: 3.353econds
Result lst (richt-dlick for options) == Evaluation on training set ===
e
23:58:42 - functions. MultlayerPercentron oy
Correlation coefficient 0.9854 M
Mean absolute error 0.4618
Root mean squared error 0.6294
Relative absolute error 14.9027 & £
Root relative squared erzor 17.2714 &
Total Number of Instances 10773
. i v
Status
OK
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Step 6

Weka Software

et Imstances |l i e B8
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Step 7

Weka Software
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Classifier
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Extract Results

Step 1

[ More optior. . ]
=== Re-evaluation on test :
(Mum) WindSpeed - ]
Tser supplied test set
Stop Relation: testing-weka
Result list (right-dlick for options) instancea: Enknosn lve

Attributes: [
00:41:34 - functions. MultiayerPerceptron

00:43: 38 - functions. Multilaye;

View in main window

View in separate window

Click this tag to get Save result buffer
predicted results Delete result buffer
3
Load model
Save model |
\ Re-evaluate model on current test set
Status
oK I Visualize classifier errors

Visualize tree

Visualize margin curve =
Visualize threshold curve 3
Cost/Benefit analysis 3
Visualize cost curve [>

Extract Results

Step 2
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