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~ Introduction to Time-Series Analysis

® A time series is a chronological sequence of observations on a particular
variable. Usually the observations are taken at regular intervals (days,
months, years).

® Atime-series function has the form: Y, = f(Y,q, Yio, Y3 o Ye,) + €,
Where Y, is the value of Y at time t, and Y, , is the value of Y n periods
earlier.

* Time series have two components, (a) a cyclical pattern that repeats at
regular intervals, and (b) a trend that increases or decreases the overall
value over time. DTREG models both components.

e All of the function types that can handle continuous target values such as
neural networks, gene expression programming, TreeBoost, etc., can be
used as the function for a time-series model.

e DTREG presents several tables and graphs to assist in evaluating time-
series models.
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ming a Time-Series Model

e \When you start creating a new model, DTREG will present you with a
screen where you can select a normal predictive model or a time-series
model. You also can select which variables to use and the number and
type of lag values.

Time genes or nommal prediciis model Type of model to buid
(™ Gensrabe 3 nomal predaciog model
e Noigysd Pareaplion
& Generabe 3 time sl fomcaating model
Fanga of lag vakus to géneratle A fomatc remaval of trerd
™ None " Linear
Minimum lag: |1 Meamum lag: |12 ¥ Pudnmesiic " Exponertisl
T Stabdize vasance

Lag. maning avarags and ollwr genamabed vanables

\iznsble [ Lag | SMA | LMA | EMA | Deka | LTrend | Siope |
Pasmsengers E O O O O O O

Validadion of forward predictions Forecast fuhure values
¥ Walidats predictions for end of sedes W Fomcast futum valuss bsyorsd and of sades
hlumber of vakoes o forecast: [12

Mumber of values to use for vabdabon: |12

R Print fusure forecast vahues

¥ Print wabidation vales and forecasts
™ Write forecasl 1o fis
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mVariables

» Select the target variable whose values are being forecast, and select the
predictor variables which usually include lagged values of the target
variable.

Varables

—

‘vanable
Passengers

Passengars_Lag_01

Predicior | Weight | Calegorcal | Character

Predictor mnge:

O
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O
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Surogete verables for missing value imputation
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™ Report category statiatica for categorncal vanables

[T Fepart categery etalistics for continuous variables
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Search

inimum sumogate association: (&0 [V Report sumogate vorables




==
| _a— —

~ Tell DTREG to Train the Model

® Click the = icon to start training the model.

Click to start
training

| orves Pt speces )
File Edit View Tools P, Run-analysis  View-tree Charts Enter-key

i

EDta

riables
: lidation
Time series
Single decision tree
TreeBoost

i [ .
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- Examine Primary Time-Series Statistics

Examine the primary time-series statics in the analysis report.
The first section provides information about the trend it found.

The next two sections provide quality of fit measures for the training and
validation data.

5= DTREG - Ai
| File Edit WView Tools Help Run-analysis View-tree Charts Enter-key
9= &
H- Model
- Results
- Analysisreport Exponential trend: Passengers = -239.952479 + 351.737733=exp(0.005155% 0u)
Project parameters Uariance explained by trend = B6.166%
Input data
Varnables
Sumrogate variables
GEP parameters

Time Series Statistics

--- Training Data ---

: - Mean target value For input data = 262.49247
Time sevies stokistics Mean target value for predicted values = 262082305

Hurst exponent

Autecomrelations Variance in input data = 11282.932
Residual (unexplained) variance after model fit 242 85451
Proportion of variance explained by model (R™2) @.97855 (97.855%)

Coefficient of variation (CVU) = B.859271
Hormalized mean square error (MHHSE) = 0.021453
Correlation between actual and predicted = B0.989321

Maxinumn error = SB.93126

RHEE (Root Mean Squared Error) = 15.558181

MSE {(Mean Squared Error) = 2h2.05451

MAE (Mean Absolute Error) = 11.678424

MAFE (Hean Absolute Percentage Error) = 5. 47508404
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mne the Autocorrelations

* The Autocorrelation Table shows relative correlation between the target
variable and lagged values of the target variable.

* Depending on the phase of a period within a cycle, the autocorrelation
value may be positive or negative.

File Edit WView Tools Help Run-analysis View-tree Charts Enter-key
¥ = = &

# Model
. Results futocorrelations and Partial Autocorrelations =s=s==s==========

= Analysis report Autocorrelations

Project parameters

Input data Correlation Std.Err. 198 F65 8321012348546 78091

Variables B.7oE65N06 O. 083333 -yl Rt
B.23608978  B.117980 L] . |

- 16287089  B.21217 dd T |

-0 N1181655  B.122712 356 |

-0 h6T6EEPE  B.131961

-0 6581282 B.1430089

-0 h35951946  B.153158

-0.36759216 B.161538

-0 13341625 B 167246

Surrogate variables
GEP parameters
Time senes statistics
Hurst exponent
Autocorrelations
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%Series Chart

The Time-Series Chart shows the actual values, the predicted values and the
forecast future values.

Time Series Values of Passengers

S5
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Passt

Observation Number
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%Series Residual Chart

The Time-Series Residual Chart shows the residual (error) between the
predicted values and the actual values over time.

Time series prediction error for Passengers
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%Series Trend Chart

The Time-Series Trend Chart shows the computed trend line fitted to a set of
time series points. When performing a time-series analysis, DTREG computes
the trend and subtracts it from the data points before looking for cyclical
patterns.

Time Series Trend for Passengers
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%Series Transformed Chart

The Time-Series Transformed Chart shows the time-series data points after
the trend line has been subtracted. When performing a time-series analysis,

DTREG computes the trend and subtracts it from the data points before
looking for cyclical patterns.

Transformed Time Series for Passengers
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End of Tutorial

® This completes the Time-Series DTREG training tutorial
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