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Abstract

The purpose of this research is to investigate the effect of business intelligence and innovation on the financial
performance of start-ups using two approaches of neural network models and structural equations. For this purpose,
using the opinions of experts who were active in growth centers and technology patks, the effect of business intelligence
on the financial performance of start-ups was investigated by considering the mediating effect of network learning and
innovation. This research is quantitative in terms of descriptive-correlational nature and practical in terms of purpose.

The output of the models showed that business intelligence has an impact both directly and indirectly on the financial
performance of start-ups and the impact of the variables is 87%. The most important variables in influencing the financial
performance of start-ups are innovation and network learning. Also, the multi-layer perceptron neural network approach
is more accurate than variance-based structural equation modeling. At the same moment of the formation of start-ups,
the discussion of business intelligence and in the real sense of the discussion of innovation according to data analysis,
which is one of the tools of illustration of business intelligence, should be used. Business intelligence is usually a capability
that companies develop and discover and can influence existing information so that it can be considered an internal
organizational variable.
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Table 1- Research variables.
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1 SEM-PLS (Partial Least Squares) 4 Average variance extracted
2 Multilayer perceptron neural network S Discriminant validity
3 Convergent validity ® Harman'’s single factor test
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Table 2- The output of Harman's single-factor test.

Component Initial eigenvalues Extraction sums of squared loadings
Total % of variance Cumulative% Total % of variance  Cumulative%
1 17374 41.367 41367 17.374 41.367 41.367

2 8.351 19.382 61.249

3 1.050 2.499 63.748

4 0.952 2.266 66.014
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3 Table 3- Convergent validity results of questionnaire dimensions (measurement model algorithm).
2‘{ A Gyl e Gl sae (Gole b 495/05lw

. ab 0.000 19.801 0.797 Gl <- 6,0 isn Sis
= anb 0.000 38.050 0.827 10 <- (6l oen S

‘,?: ab 0.000 29.888 0.777 GLl <- o, hsn Sius

anb 0.000 27.602 0.794 012 <- (ol oen S
%w ab 0.000 32.065 0.796 G138 <- oyl isn Sius
= b 0.000 31947 0.803 GL4 <- s o5 pisn s
K ab 0.000 38.051 0.818 15 <- o, hsn Sius

) e 0.000 3LA3L 0806 QI6<- 120 bsn s
§" 3l 0.000 12.524 0.685 Q17 <- 5,414

3 KW 0.000 14.721 0.708 Q18 < 5,5y
) ab 0.000 13.988 0.709 Q19 <- 5,45
3 ol 0.000 33.616 0.826 02 <- (5,120 isd Shs
3 ab 0.000 14.968 0.713 420 <- 5,515
\3 ol 0.000 14.390 0.683 Q2L <- (s 553

ab 0.000 15.715 0.735 422 <- 5,515

i ol 0.000 12.941 0.627 423 <- 5,415
5 ab 0.000 17.298 0.712 24 <- (5,95

a
3 KW 0.000 14.903 0.666 425 <- 5,415
3 ab 0.000 24.282 0.730 026 <- 5,515
'—‘& asls 0.000 27.053 0.783 427 <- laSess (5 ,u5oly

2 ol 0.000 25.201 0.795 28 <- glaSes 5 5ol

ol 0.000 28.373 0.785 29 <- laSos 5 ,u5ol
W 0.000 20.054 0.744 03 < 5yl b Sis
ol 0.000 35.988 0.830 30 <- (sl aSes (5 5ol
ol 0.000 26.731 0.780 431 <- gl aSes (5 5ol
ol 0.000 27.223 0.777 432 < (sl 4 (5 S0l

L Construct validity



olol Y Jguo
Table 3- Continued.

Al Gl mhw gyl gme due Jle b a55703kw
Al 0.000 35.485 0.824 033 <- T bl Jlos Slae
Aol 0.000 35.226 0.823 034 <- OF o lewl Jlos Shos
Al 0.000 21.632 0.726 035 <- T bl Jlos Slae
anb 0.000 24.186 0.746 036 <- T &)lel Jbo o Sloe
sl 0.000 36.391 0.822 937 <- o lewl b o Slae v
anb 0.000 27.448 0.784 038 <- T &)lwsl Jbo o Sloe
Al 0.000 33.643 0.807 39 <- Jf )bl Jleo & Shee
Aol 0.000 16.845 0.728 04 <- o )ls Lbgn S
oot 0.000 27.501 0.790 41 <- F o)l Jleo & Shee
oot 0.000 28.567 0.800 042 <- T o)ll Jbo o Sloe
st 0.000 10.266 0.639 05 <- 5,5 en S
ool 0.000 27.282 0.779 06 <- 5,5 Lign Sis
st 0.000 28.298 0.778 q7 <- 5,5 e S
apt 0.000 32.104 0.808 08 <- 5,5 Liga (Sis
st 0.000 25.183 0.773 09 <- 5, en S
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Table 4- Reliability and validity of research constructs.
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Table 5- Investigating the divergent validity in the correlation matrix.
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Figure 2 - Conceptual model fitted in standard estimation mode.
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Figure 3- Conceptual model fitted in the significance state of the parameters.
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Table 6- Coefficient of determination and predictive power of model structures.
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Table 7- goodness of fit index of the model.
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Table 8- Test of hypotheses (direct paths).
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PUBERE 0.000 5.684 0.411 A il Jlo s Slae <= (5,415
Ao,8 0l 0.000 4.322 0268 Joliwl Jbo s Slee <= 5,25 Losp Sy
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;‘; Table 9- Effect of indirect routes.
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Table 10- The effect of all independent variables on the dependent variable.
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Figure 4- Prioritization of factors affecting the financial performance of start-ups.
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Table 11- Evaluation of predictive power of SEM-PLS model.
RMSE Max Min Mean PLS Predictions (Descriptives)
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Figure 5- MLP neural network structure.
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Table 12- Summary of MLP neural network model.

Input layer Covariates 1 S 9,0 Sl
2 e O Jelig 7

3 OO )

4 00 S50 (hied g

5 S9l$

6 @l g 50k

Number of units 5

Rescaling method for covariates &5k laslen!

Hidden layer Number of units 1
Activation function Eal3b S gy

Output layer Dependent variables 1 Sl oylenl Jlo s Slas
Number of units 1

Rescaling method for scale dependents &5k laslen!

Activation function Sles

Error function Ol o £ oo
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Figure 6- Multilayer perceptron neural network model with 1 input layer, one hidden layer
and one output layer.
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Table 13- The influence of the variables in the neural network model.
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Figure 7- The influence of variables in the neural network model.
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Table 14- Evaluation of the predictive power of the multi-layer perceptron function neural
network model.

RMSE Max Min Mean MLP Predictions (Descriptives)
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Figure 8- Comparison of root mean square error value in two approaches.
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