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4\ Neural Network Time Series Tool (ntstool)

Network Architecture
Choose the number of neurons and feedback delays.

Architecture Choices Recommendation
Define a nonlinear autoregressive neural network.

(narnet) Return to this panel and change the number of neurons or delays if the
. network does not perform well after training.
Nurnber of Hidden Neurons: 10
The network will be created and trained in open loop form as shown below.
MNumber of delays d: 1|

Training with open loop (single-step) prediction is more efficient than with
closed loop (multi-step) prediction because it allows us to supply the
network with correct feedback inputs even as we train it to produce the
correct feedback outputs.

Prablem definition: yit) — fiy(t-1).yit-d))

After training, the network may be converted to closed loop form, or any
other form, that the application requires.

Restore Defaults

MNeural Network

Hidden Layer with Delays

Output Layer

10

)P Change settings if desired, then click [Next] to continue.

[ %= Neural Network Start | [ 14 Welcome |

[ @ Back |[ = Nex | [ @ cancel

MATLAB R20130 b, w2 )12l
AU ol sl e famdl @ f ) Salel Lok pid
Lpand) AQEN Gy Bale) gilii:(30-2)Jsidl

[ESREEE <

-\ MNeural Network Time Series Tocl (ntstool)

Train Network
Train the network to fit the inputs and targets.

Train Network

Results
Train using Levenberg-Marquardt backpropagation.  (trainlm)

& Target Values MSE

@@ Training: 68 2147483647 7617 ... 6.33187e-1
rain

@@ validation: 14 2147483647 7734.... 7.37880e-1

W Testing: 14 2147483647.4609... 8.03082e-1

Training automatically stops when generalization stops improving, as

indicated by an increase in the mean square error of the validation
samples.

|__Plot Emror Histogram | [ Plot Response |

[ Plot Errer Autocarrelation |

Notes

"y Training multiple times will generate different results due
to different initial conditions and sampling.

Mean Squared Error is the average squared difference
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 random relationship.

EJP Open aplot, retrain, or

clk [Mext] to continue.

[ &= Meural Metwork Start | | K welcome |

[ @ Back || = Mex | [ @ Cancel |
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4\ Meural Network Time Series Tool (ntstool) = &
= Network Architecture
Choose the number of neurons and feedback delays.
Architecture Choices Recommendation
Define a nonlinear autoregressive neural network.  (narmet) Return te this panel and change the number of neurons or delays if the
network does not perform well after training.
Murmber of Hidden Neurons: 15
The network will be created and trained in open loop form as shown below.
Number of delays d: 1 Training with open loop (single-step) prediction is more efficient than with
closed loop (multi-step) prediction because it allows us to supply the
Problem definition: yit) = fiy(t-1),...y(t-d)) netwaork with correct feedback inputs even as we train it to produce the

correct feedback outputs.

After training, the network may be converted to closed loop form, orany
other form, that the application requires,

Restore Defaults

Meural Network

Hidden Layer with Delays Output Layer

y(t)

é Change settings if desired, then click [Next] to continue.

[ e Meural Metwork Start ] [ |4 Welcome [ @@ Back H B Mext ] [ @Cancel ]
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4\ Neural Network Time Series Tool (ntstool)

= et S

Train Network
Train the network to fit the inputs and targets.

Train Network

Train using Levenberg-Marquardt backpropagation.  (trainlm)]

Training automatically stops when generalization stops improving, as
indicated by an increase in the mean square error of the validation
samples.

Notes

t] Training multiple times will generate different results due
to different initial conditions and sampling.

$ Open a plot, retrain, or dick [Next] to continue.

[ e Meural Network Start ] l |44 Welcome

Results
& Target Values MSE R
w Training: 68 2147483647.8281...  4.885095e-1
W validation: 14 2147483647.1191...  2.49118e-1
@ Testing: 14 2147483647.7187...  -5.50888e-1
[ Plot Error Histogram ] [ Plot Response ]

[ Plot Error Autocorrelation ]

Mean Squared Error is the average squared difference
between ocutputs 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 random relatienship.

| @ Back |[ ) Mext ] [ @Cancel ]
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4\ MNeural Network Time Series Tool (ntstocl)

- - - - ===

&y Evaluate Network

Optionally test network on more data, then decide if network performance is good enough
Iterate for improved performance Optionally perform additonal tests

Try training again if a first try did not generate good results W @ Targets: — — E]
or you require marginal improvernent.

Time step: > fmi} Cell column @ W] Matrix column @ [E] Matrix row

Targets 'aaa’ is a 96x1 matrix, representing dynamic data: 96 timesteps of 1
element.

Increase network size if retraining did not help.

e

MSE 2147482647.01562e-0
R 2.10662e-1
Mot working? You may need to use a larger data set. [ Plot Error Histogram ] [ Plot Response ]
[ % 1mport Larger Data Set | [ Plot Error Autocorrelation |
@ lick an improvement button. plot. or click [Next]
[ & newral Network Start | [ Fid Welcome | [ @ Back |[ = MNed | [ & Conce | ||
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4\ Meural Network Time Series Tool (ntstool)

— L=
.e o . S PR
= Network Architecture
Choose the number of neurons and feedback delays.
Architecture Choices Recommendation

Define a nonlinear autoregressive neural network.  (narnet) Return to this panel and change the number of neurons or delays if the

network does not perform well after training.
Murnber of Hidden Meurons: ?l

The network will be created and trained in open loop form as shown below.
Training with open loop (single-step) prediction is more efficient than with
closed loop (multi-step) prediction because it allows us to supply the
Prablem definition: yit) = fly(t-1),...yit-d)) network with correct feedback inputs even as we train it to produce the
correct feedback outputs.

Mumber of delays d: 1

After training, the network may be converted to closed loop form, or any
other form, that the application requires,

Restore Defaults

Neural Network

Hidden Layer with Delays Output Layer

y(t)

$ Change settings if desired, then click [Next] to continue.

[ e Neural Metwork Start ] [ 4 welcome [ @@ Back H B Next ] [ @Cancel ]
| S——
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4\ Neural Network Time Series Tool (ntstool) l = X
- — N G ok e
Train Network
Train the network to fit the inputs and targets.
Train Network Results
Train using Levenberg-Marquardt backpropagation.  (trainlm) a Target Values MSE R
T} Training: 68 2147483647.8496...  772851e-1
W Validation: 14 2147483647.0429...  697820e-1
@ Testing: 14 2147483647.1171...  535470e-1
Training automatically stops when generalization stops improving, as [ Plat Error Histogram ] [ Plot Response ]
indicated by an increase in the mean square error of the validation ; :
samples. | Plot Error Autocorrelation |
Notes
ﬁ Training multiple times will generate different results due 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 errer.

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

ﬂ Open a plot, retrain, or dick [Next] to continue.

[ & Meural Metwork Start ] [ 14 Welcome [ @ Back H ) Mext ] [ @Cancel ]
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4\ Meural Network Time Series Tool (ntstool) _—— - [

Validation and Test Data

Set aside some target timesteps for validation and testing

Select Percentages Explanation

&% Randomly divide up the 96 target timesteps: &% Three Kinds of Target Timesteps:

@ Training: o0%s 86 target timesteps WP Training:

@ Varlidation: E— ST TS These are presented to the network during training, and the network is

adjusted according to its error.

@ Testing: TEEG - | 5 target timesteps
W validation:

These are used to measure netwerk generalization, and to halt training
when generalization stops improving.

@ Testing
Thess have no =ffect on training and so provide an independent measurs of
network performance during and sfter training.

Restore Defaults

)P Change percentages if desired, then dick [Next] to continue.

[ &= meural Network Start | [ K Welcome | [ @ Back |[ = Nex | [ @ cancel |
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4\ Meural Network Time Series Tool (ntstool) l = e
= — r— U -
Train Network
Train the network to fit the inputs and targets.
Train Network Results
Train using Levenberg-Marquardt backpropagation.  (trainlm) a Target Values MSE R
W Training: 86 2147483647 4960...  7.53230e-1
etrain
W validation: 5 2147483647.7011...  7.09707e-1
7] Testing: 5 2147483647 6953...  6.37578e-1
Training automatically stops when generalization stops improving, as [ Plat Error Histogram ] | Plat Response |
indicated by an increase in the mean square error of the validation
samples. [ Plot Error Autocorrelation ]
Notes
%y Training multiple times will generate different results due 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 random relationship.

® Open a plot, retrain, or click [Next] to continue.

[ e MNeural Metwork Start ] [ 14 Welcome [ @ Back H 5 Mext ] [ @Cancel ]
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Validation and Test Data
Set aside some target timesteps for validation and testing.

#\ MNeural Network Time Series Toel (ntstool)

Select Percentages Explanation
&% Randomly divide up the 36 target timesteps: &% Three Kinds of Target Timesteps:
@ Training: 60% 58 target timesteps || W@ Training:
These are presented to the network during training, and the network is
. - 19t et ti st . . .
@ validation: |2y SrQEEUMESEERS || adjusted according to its error.
W@ Testing: 1 19 target timesteps

@ validation:
These are used to measure network generalization, and to halt training
when generalization stops improving.

WP Testing:
These have no effect on training and se provide an independent measure of
network performance during and after training.

EpP Change percentages if desired, then dick [Next] to continue.

[ & Meural Network Start | [ K welcome | [ @ Back |[ = nNex | [ @ cencel
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] 53 30 9l Aj Bj fand) sl gyg !
1 0 65535 | 0,00957333 0| 0,00957333 0 | 0,00861497
2| 0,06613879 | 15,1197196 | 0,00047958 | -0,00332001 | 0,00335447 | 1,42733637 | 0,00105773
3| 013227759 | 7,5598598 | -0,00691401 | 0,00563857 | 0,00892172 | 0,68413802 | 0,00748212
4| 019841638 | 503990653 | -0,00183326 | -0,00608869 | 0,0063587 | -1,2783368 | 0,00380071
5| 0,26455517 | 3,7799299 | -0,00630673 | 0,00666328 | 0,00917465 | 0,81288104 | 0,00791237
6 | 0,33069396 | 3,02394392 | 0,00082946 | -0,00427526 | 0,00435498 | 1,37916372 | 0,00178279
7 | 0,39683276 | 2,51995327 | -0,01768229 | 0,00143435 | 0,01774037 | 0,08094091 | 0,02958374
8 | 046297155 | 2,15995994 | -0,00806792 | 0,00094626 | 0,00812322 | 0,11675339 | 0,00620275
9 | 052911034 | 1,88996495 | -0,02661557 | 0,03429643 | 0,04341237 | 0,91083382 | 0,17715556
10 | 0559524913 | 1,67996884 | -0,00280075 | -0,00539641 | 0,00607992 | -1,0920624 | 0,00347475
11| 066138793 | 1,51197196 | -0,00280897 | 0,00581922 | 0,0064617 | 1,12108003 | 0,00392483
12| 0,72752672 | 1,37451996 | -0,00059266 | 0,01655924 | 0,01656984 | 1,53502118 | 0,02580862
13| 0,79366551 | 1,25997663 | 0,0038082 | 0,00231588 | 0,00445709 | -0,54637568 | 0,00186737
14 | 0,85980431 | 1,16305535 | -0,00781132 | -0,00269858 | 0,00826433 | -0,33263365 | 0,00642012
15| 09259431 | 1,07997997 | 0,0017557 | 0,01161981 | 0,0117517 | -1,42083565 | 0,01298164
16 | 0,99208189 | 1,00798131 | -0,02726577 | -0,00210193 | 0,02734667 | -0,07693809 | 0,07029699
17 | 1,05822068 | 0,94498247 | 0,14141057 | -0,0301167 | 0,14458204 | 0,20983836 | 1,96497271
18 | 1,12435948 | 0,88939527 | 0,01025264 | 0,00438035 | 0,01114918 | -0,40376754 | 0,0116846
19 | 1,19049827 | 0,83998442 | 0,00580045 | -0,00554947 | 0,00802757 | 0,76328915 | 0,00605753
20 | 1,25663706 | 0,79577472 | 0,00414868 | -0,00820769 | 0,00919662 | 1,10278797 | 0,00795031
21| 1,32277585 | 0,75598598 | 0,01264672 | 0,00950644 | 0,01582125 | -0,64458331 | 0,02352933
22 | 1,38891465 | 0,71998665 | 0,00753256 | 0,00041803 | 0,00754415 | -0,05543991 | 0,00534994
23 | 1,45505344 | 0,68725998 | 0,01132187 | -0,00957464 | 0,01482763 | 0,70197881 | 0,0206667
24 | 1,52119223 | 0,65737911 | -0,00715758 | 0,02640919 | 0,02736195 | 1,30612824 | 0,07037559
25 | 1,58733102 | 0,62998832 | -0,04708092 | -0,05820707 | 0,07486438 | -0,89068092 | 0,52683949
26 | 1,65346982 | 0,60478878 | 0,01537117 | -0,02088937 | 0,02593527 | 0,93642133 | 0,06322801
27 | 1,71960861 | 0,58152768 | -0,01717109 | -0,02191125 | 0,02783791 | -0,9060951 | 0,07284524
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28 1,7857474 | 0,55998961 | -0,00904024 | -0,00624728 | 0,01098883 | -0,60469594 | 0,01135092
29 1,8518862 | 0,53998999 | 0,01166043 | 0,00463148 | 0,01254656 | -0,37808695 | 0,01479713
30 | 1,91802499 | 0,52136964 | 0,00117841 | -0,03376775 | 0,03378831 1,5359129 | 0,10731507
31| 1,98416378 | 0,50399065 | -0,03405033 | -0,01241299 | 0,03624234 | -0,34957622 | 0,1234697
32 | 2,05030257 | 0,48773289 | 0,01404992 | 0,02709905 | 0,03052472 | -1,0924856 | 0,08758533
33 | 2,11644137 | 0,47249124 | 0,03292434 | 0,02957355 | 0,04425615 | -0,73183494 | 0,18410904
34| 2,18258016 | 0,45817332 | 0,00154972 | -0,0274836 | 0,02752726 1,5144688 | 0,07122848
35| 2,24871895 | 0,44469764 | -0,01384387 0,002848 | 0,01413379 | 0,20289217 | 0,01877781
36 | 2,31485774 | 0,43199199 | 0,00641157 | 0,02546653 | 0,02626123 | -1,32415764 | 0,06482732
37 | 2,38099654 | 0,41999221 | 0,02580473 | -0,01313689 | 0,02895621 | 0,47089176 | 0,07881542
38 | 2,44713533 | 0,40864107 | -0,02854194 | -0,01923328 | 0,03441746 | -0,59296637 | 0,11134878
39 | 2,51327412 | 0,39788736 | -0,04499834 | 0,02244265 | 0,05028442 | 0,46264224 | 0,23768114
40 | 2,57941292 | 0,38768512 | 0,00774494 | 0,01165664 | 0,01399505 | -0,98434857 | 0,01841097
41 | 2,64555171 | 0,37799299 | 0,04123248 | -0,04377452 0,0601359 | 0,81529304 | 0,33993464
42 2,7116905 | 0,36877365 | -0,02614239 0,0122831 | 0,02888424 | 0,43924115 | 0,07842412
43 | 2,77782929 | 0,35999332 | 0,00934115 | 0,02114638 | 0,02311766 | -1,1548344 | 0,05023608
44 | 2,84396809 | 0,35162139 | 0,02663046 | -0,00287613 | 0,02678532 | 0,10758448 | 0,06744062
45| 2,91010688 | 0,34362999 | -0,00037293 | -0,01737561 | 0,01737961 | -1,54933703 | 0,02839278
46 | 2,97624567 | 0,33599377 | 0,00921211 | -0,01373621 | 0,01653924 | 0,98004512 | 0,02571337
47 | 3,04238446 | 0,32868956 | 0,01123309 | 0,00494111 | 0,02300313 | -0,21648886 | 0,04973953
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Résumé:

Cette étude vise a utiliser I'analyse de Fourier Pour prédire la consommation
d'énergie électrique de la wilaya de Saida .et pour connaitre la capacité de cette
méthode de prévision il a été comparé par la méthode de Box Jenkins et la
technique de réseaux de neurones. Ou I'hypothese de I'étude a été prouvée la
capacité de 'analyse de Fourier a prévoir les événements saisonniers mieux que
les modeles proposés en enregistrant la plus petite racine moyenne d’ erreur

quadratique pour cette derniere.

Mots—clés: Analyse de Fourier, Méthode de Box Jenkins, Réseaux de neurones
artificiels, prévision, La racine des erreurs moyennes quadratiques,

Consommation d'électricité .
Summary:

This study aims at using Fourier analysis to predict the consumption of Electricity
in the city of Saida. To know the ability of this method of prediction we to
attempt to compare it with two methods: Box Jenkins and Artificial Neural
Networks, where the hypothesis of the study proves the ability of Fourier
analysis method to predict seasonal phenomena better than the proposed models

by registering the smallest Root Mean Square Errors .

Keywords: Fourier Analysis, Box Jenkins Method, Artificial Neural Networks,

Prediction, Root Mean Square Errors, Electricity consumption




