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ai Welcome to the Neural Network Time Series Tool.
w Solve a nonlinear time series problem with a dynamic neural network.

Introduction Select a Problem

Prediction is a kind of dynamic filtering, in which past values of one or mare *) Nonlinear Autoregressive with External (Exogenous) Input (MARX)
time series are used to predict future values. Dynamic neural netwarks, o )

which include tapped delay lines are used for nonlinear filtering and Predict series y(t) given d past values of y{(t) and another series x(t).
prediction.

There are many applications for prediction. For example, a financial analyst xt L??’_‘J +_| it = flult- D),
might want te predict the future value of a stock, bond or other financial yit-1)....y(t-d))
instrument. An engineer might want to predict the impending failure of a
jet engine.

) Nonlinear Autoregressive (NAR)
Predictive models are also used for system identification (or dynamic
modelling), in which you build dynamic models of physical systems, These

dynamic medels are important for analysis, simulation, menitering and
control of a variety of systems, including manufacturing systems, chemical > +_| (1) = fy(t-1),..y(t-d})
processes, robotics and aerospace systems.

This tool allows you to solve three kinds of nonlinear time series problems

Predict series y{t) given d past values of y(t).

shown in the right panel. Choose ane and click [Next]. @ Nonlinear Input-Output

Predict series ylt) given d past values of series x(t).

Important Note: NARX solutions are mere accurate than this solution.
Only use this solution if past values of y(t) will not be available when
deployed.

x(t) U-(D +_| ¥O) = F(x(t-1),...x(t-d))

B To continue, dlick [Next].

Wl Welcome ® Bacl
A ‘5>|)Ja Sl lpl ol -y JsCs

! Nonlinear Autoregressive with External (Exogenous) Input
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Train Network
Train the network to fit the inputs and targets.

Train Network Results
Choose a training algorithm: & Target Values MSE R
e @ Training: 2 24981012 999999e-1
@ Validation: 2 1223426 1.00000¢-0
Training automatically stops when generalization stops improving, as
indicated by an increase in the mean square error of the validstion W Testing: 2 262532e-5 1.00000e-0
samples.
Train using Levenberg-Marquardt. (trainlm) [ Plot Error Histogram | [ Plot Response |
[ ProtEror Autocarrelation | [ Plot Input-Error Correlation |
Notes
%y Training multiple times will generate different results du Mean Squared Error is the average squared difference

to different initial conditions and sampling. between outputs and targets. Lower values are better. Zero

Means no error.

Regression R Values measure the correlation between
outputs and targets. An R value of 1 means a close
relationship, 0 a randem relationship.

B Opena plot, retrain, or dlick [Next] to continue.

[ @ Newral Networkstart | [ K4 Welcome | [ #®Back |[ @ net | [ @ cance |

Al (> lyb Sl Gl Yo JSs
scaled conjugate 4 Bayesian regularization devenberg-marquardt Jols cdl> aw olsl a Ve Ko 0,50y 5o

oS b dig aSed @ g5 oo DSl g et Y o (g5 olass 5 SV cpl Wil 5 L a5 058 e axs s, gradient
el caway levenberg-marquardt cdl> o ags aSs imgh opl 5o dl Caws Bl il
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