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\ Arrtificial Neural Network (ANN)

Y Radial



3 @YU o, Sles yizmed cwac gle oSl [Ve] wlad oo Joe 58y Bllasil s ools 3.80,.¢
—o e 50 eSS plKin 5 oS 0 )5y (S e sle lae o Le‘ﬂ 55l adgs wlgs °)9]ﬁ
iy Bl 5 L5 ey e b 1] 08 o sl o0 Shae IS0 3,0 59 (oo8 i b 559
sl oS, o aib glp YL Jily sl (pras a0l lo Joe (g5l Jae o 0,55

[F-] s s o
L;Lagfr&@\)U&Q})ng‘ﬁscMwaséLﬁanLaoa1o6£&%J¢ML¢JJSJM
g_.n_>).au |) ax)las 0)9,9 alsw Jﬁ‘ J.AAB Lol ooy solaiw] astlas Q"‘ )d )L)LQC: (.9‘)5‘ ¥ ).) ).al.‘>
il s 6l arelz (5,05 diged (Budznd (b9, pgo had oo o (LA ) Badiod Bas g L g a5 e
ST a0 0S e Judo g a1 Gledlbl paa fuad g ans o 4Ll ], b ools (55 pe
—Cudga e iTred 5l (o0 dwglle Bafod diiing g Oluol b g ould 0ols musg ubod gl

ADO (0 d:")‘ o».&.l.l" Sllas é“).g &5]"’& g_:‘éLer.w.u QL’L’ 399 o.); ;\) ‘) . LELQ

alicwwo UL"" -9

Oyl Bi> 5 (So5seiSS sle (6,955 (o Sl w6390l slalil o culdy il s 4
Sl 00l howd Sl f9o90 G A dxly maw o o) 6,5 oslasl dge

I, o oledbl 5l (oS solawl Dglad g o (6,5 pronal slow a5 Sl 1y 5 owlal
oolaiwl ade 050 Slelbge 5l S an SIS o i o aed 4 il aldls conyo
el 0als o Jlo wledlbl 5l (Saus

Ol )9 aiS s (6,105 wle pu loles 81yl wyee )L 0 08 wle e 1531 gl AT ale e
e e G Sl i (oo S L 093 dile s (B g oty 955 Slasl 4 (S
i 035 Lial38l b g (6,005 dole pw S, 2alS (] Ol pen g lolg Glygl yer 5L e ]
8L sl o o yliize LS fwed 4 [A] 8l coenl ] calise sblg; g e ans cSls

Cmilgy amles 0 i o e |y a8 0 SIS &b 4 jloles 6lel S0 B0 1S geeas



PRV
s 45 3l ealial b Slsl Byl Laos o3 ol sl oS 8 5 Shes b,

o8l gl L1a8 ale yus } Y2 JRVET T S REUR JRREEICIR I elols YL 2oL b sl o5 )%
alyogs o slo ollo LT Gl aSl @ dx g5 b aiiis Cuoyd o )0 095 sl 2050
aels o il sl | ollan ol Jolse Sl (6 s & 45 pe oS oo a5 loles 3l
IYY] csls

Q)_ilao& LS’L’))‘ Sy90 4O ‘]09J).A 9 oo Sledls! 43‘)‘ wj sLs)‘..bLm} W ‘57-3)} Sledlls|
a5 ool Lo (55 a3 Lol s a5 48,5 oge 51, 1o 28,
SYoame shls a5 SLedlbl piaw SG olate 4 6 llas &dly o ] wius 561 6 loles
90 el 8 lacal ol 5l (S S il 7y tae all oo SBlaal 5l 6 S 4 oliws Ca
Pl 033l 5 LS (i Gt 5o Wil & S8 (sl o5 el g IS b s (sl el
OLIaS aslo sl o gl by &8 18 ploews 25 9 0050 50 s o b (g llis slo o0lo
033l = e @ gyl Sl plo g o <S50 oS o bLal b ool b ol oo
S50 5500 Glise 4 b w08 100 Ceond (59, p (5 Il Dledlbol asiol 4y bgin 05310 1o ploew
Al atsls 1,8 698 mhaw o ol )5 Ll S

o=z 5 @2hS (= e e b g)lals Sledlbl (S5m0 5 lulid Ll cul 5o
Sl o 05 Jelos 5 LIS ale o lesal; iz )0 (S Gl LIS slo by Sl eolin]
) (oo S5 4 (6590

Ivvl wss = S 09,5 0 Slee objl Oldlae S el LU g S el b Lol gy 90 4 LILe
(sl g gy (n Jglate el (SFA)' (Bolas (5550 9,505, 5 5ell o9y (o8 Jglace

Lol o ool ;M‘. 3.: LJ.?U 5

TSy ool Soaxly cond o Shae oLl sl il )b e (09, SO o ools Lilgy Jlo

\ Stochastic Frontier Approach (SFA)
Y Decision Making Unit (DMU)

Y Charnes, Cooper and Rohdes (CCR)
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Training Functions

trainb Batch training with weight and bias leaming rules

trainbfg BFGS quasi-Newton backpropagation

trainbfge BFGS guasi-Newton backpropagation for use with NN model reference adaptive controller
trainbr Bayesian regulanzation

trainbuwib Batch unsupenised weight/bias training

trainc Cyclical order incremental update

traincgb Powell-Beale conjugate gradient backpropagation

traincgf Fletcher-Powell conjugate gradient backpropagation

traincgp Polak-Ribiére conjugate gradient backpropagation

traingd Gradient descent backpropagation

traingda Gradient descent with adaptive leaming rule backpropagation

traingdm Gradient descent with mementum backpropagation

traingdx Gradient descent with momentum and adaptive leaming rule backpropagation
trainim Levenberg-Marguardt backpropagation

trainoss One step secant backpropagation

trainr Random order incremental training with leaming functions

trainrp Resilient backpropagation (Rprop)

trains Sequential order incremental training with leaming functions

trainsc Scaled conjugate gradient backpropagation
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Neural Network
Hidden Layer Qutput Layer
In put Output
9 1
10 1
Algorithms

Data Division: Random (dividerand)
Training: Levenberg-Marquardt (trainlm)
Performance: Mean Squared Errer  (mse)
Calculations: MEX

Progress
Epoch: 0 | 1000 iterations | 1000
Time: | 2:00:04 |

Performance: 0437 [EO00ISS T | 1.00e-10
Gradient oess [ 880606 | 1.00e-07

Mu: 0.00100 | 1.00e-09 | 1.00e+10
Validation Checks: 0 [N 008 SRR | 1000
Plots

Error Histogram (ploterrhist)

Regression (plotregression)
Fit (plotfit)
Plot Interval: ' 1 epochs

v Maximum epoch reached.

@ Stop Training @ cancel
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4 Fuzzy Logic Designer: sugenod1 - ] *
File Edit View
[ i Y
] flu)
1] e
EE‘EE]/ = Y
‘ FIS Name: =sugenodi FIS Type: BUgEno
And method prod o Current Variable
Name ;
Or method probor v in1
Implication min Type i
Range [0.15768 1]
Aggregation max
Defuzzification wiaver w Help | Close | ‘
Specify a FIS file name. ‘

\ Number of linear parameters

Y Number of nonlinear parameters
Y Total number of parameters

¢ Number of training data pairs

0 Number of checking data pairs

7 Number of fuzzy rules
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Sample Index
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Abstract:

Today, due to high competition in global markets and technological innovation, the
issue of measuring the Performance of organizations has become a global issue. One of
the most common methods of measuring performance is data envelopment analysis. But
it has problems such as sensitivity to the border of performance and lack of predictive
power, which one of the ways to solve these problems is to combine it with an artificial
neural network.

Border neural networks have more robust and flexible performance than data
envelopment analysis and it can also be used to solve larger scale problems

The purpose of this study is to evaluate the performance of companies listed on the
stock exchange using a neural network. In this research, for the given time series, after
preparing the data, the optimal values of the phase space parameters, including time
delay, are obtained.

Then, by creating an input matrix of time series data and a suitable structure for the
forecasting network, modeling and forecasting time series should be done. In this
regard, two proposed models based on nonlinear methods for predicting time series are
presented. The first model of nonlinear autoregressive neural network is compatible
with exogenous inputs and the second model of neural networks is adaptive neuro-fuzzy
inference system. In order to have a criterion for comparison, we used the mean squared
error. Finally, reviewing and evaluating the results shows the appropriate structure of
the models used and the use of fuzzy space in increasing the accuracy of modeling and
predicting time series is effective and at the same time, the performance of the neural-
fuzzy network model is significantly better than the time delay neural model. The
results indicate that time latency and neural-fuzzy neural networks can be used as

reliable modeling tools to predict performance.

Keywords: Performance, Data envelopment analysis, Artificial neural network, Stock
Exchange, Nonlinear autoregressive with exogenous inputs (NARX)
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