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Abstract

Purpose: Strategy is the main source of long-term growth of organizations and if the strategy is not successfully implemented,
even if the appropriate strategies are adopted, this process is useless. The purpose of this paper is to propose a comprehensive
hybrid model for predicting organizational petformance indicators.

Methodology: In order to achieve the research goal, first, a balanced scorecard as a tool for designing performance evaluation
indicators and network data envelopment analysis as a tool for performance evaluation has been used. Then, by matching the
Malmquist productivity index with the mentioned hybrid model, the model of progress and regression of organizations in two
consecutive periods is presented. Finally, by combining the proposed models and artificial neural networks, a solution is
presented to evaluate the performance of 500 bank branches and also to identify their progress and regression.

Finding: The obtained results show good accuracy and less computational time of the proposed hybrid models.
Originality/Value: The presented study can add to the existing knowledge on performance appraisal of enterprises by

providing a hybrid model using network data envelopment analysis and balanced scorecard; And the proposed methods can be
promising tools for evaluating the performance of organizations, especially big data.
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Figure 1- Balanced scorecard in consecutive periods.
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Figure 2- Mathematical model of a neuron.
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dyjt+ gW?t 7CX}— bet <0, Vj dyti—bwst_'_l _cxtthwet+l o, VJ —:';
Uyt —hxt-qwst —gwst <o vj ! ) : L 3
J j L e Uyt+1 _ hxti—hwzt+l 7gW3.t+1 <0 ‘v’j
59"+ Wit -k UC, <0 t+1J Jt+1 ] t+1 L s
—(Syjt+ lejt) + Kjt LC, <o, Syj N leJ -5 UCI <0 \\q{
(Lgt: bwat . quet) -k tUC, <o, —(syiwitHh i HLC, <o a
—(Ly,t+bwat s qwity kLG, <o, (LyHbwit ., qwsttl) i H+1UC, <o, 2
(dyjt + gW?t) - K]-tUC3 <0, —(Lyjt+1 + bW?t+1 + q\Tv,?”l) + K]-t+1LC2 <0, 2

—(dy;t+gwsh i tLC; <o, (dy,t1 . gwsttl) it UC, <o,
Uyt-«!tUC, <o, _ (dyjt+1 gwat+ly Kjt+1|_C3 <0,
—Uytix!LC, <o,

ijt+1_Kjt+1UC4 <o,
_ijt+1 +Kjt+1|_C4 <0
v,m,c,h,s,p,L,b,d,g,q,U>=0.

v,m,c,h,s,p,L,b,d,g,q,U>0.
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Table 2- Analysis of progress and regression of the four stages of the model.
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Table 3- Defined parameters.
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Table 4- Internal process landscape data.

W (%) Vi, (%0) Vi X3 X Ju

5 4 571 550 1125 1395
DMU1

7 4/4 500 321 1305 1396

7I5 716 501 567 1192 1395
DMU2

5/2 6/5 492 586 1906 1396

6/1 3R 517 778 1144 1395
DMU3

716 6/5 818 318 1157 1396

8/6 5/2 394 577 1489 1395
DMU4

5/8 419 682 275 1500 1396

413 414 481 580 420 1395
DMU5

6/5 415 643 565 745 1396

8/2 6/9 308 570 333 1395
DMU6

5/4 6/7 555 655 517 1396
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Table 5- Results of data envelopment analysis.

DMU L&G IP C F

1395 1396 1395 1396 1395 1396 1395 1396

1 09899 0.9868 0.9438 0.8738 0.7797 1 1 1
2 0.4902 0.6874 1 0.6194 1 0.7151 1 0.5839
3 05181 0.5586 0.8391 1 0.8684 1 1 1
4 1 0.9990 1 09993 0.5337 0.7576 1 0.7761
5 0.6848 0.6135 1 0.9523 1 1 1 0.6059
6 0.7679 0.6805 1 1 1 0.9547 1 0.5459
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Table 6- Calculation of malm quest productivity index for six bank branches.

DMU 1 2 3 2 5 6
ConSgS pllo Lasld 0.6013  0/5415 15241  0.6081 0.8372  0.5044
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Figure 4- Comprehensive neural network architecture.
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Figure 5- Neural network topology for the first and third stages.
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Figure 6- Results of simulation of model with network architecture built for the first and third stages.
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Figure 7- Neural network topology for general stage functionality.
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Figure 8- Specify the total data using the proposed neural network for overall performance.
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Figure 9- Calculate progress and regression. 30‘
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Figure 10- Neural network topology to calculate progression / regression.
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Figure 11- Decomposition matrix for validation data.
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