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NCCNEQOBAHWE BNVAHMA MPUMEHEHMA MHHOBALIAM
N MIHOOPMALIMIOHHbIX M KOMMYHUKALIMOHHBIX TEXHONTOT AN
HA MPOW3BOAUTENBHOCTb UT-KOMMAHUIA

Aapeuwu 3axpa*
' YHuBepcuteT umenn Waxmpa bexewTw, TerepaH, MpaH

AHHOTALINA

Hacrosiee ncceoBaHe IOCBSAIIEHO OLIEHKe BIVAHIA MHHOBALVI V1 TPUMEHeHVA MHPOPMAIMOHHBIX ¥ KOMMYHUKAI[VIOHHBIX
TEXHOJIOTHIT Ha IIPOM3BORUTENLHOCTD VIT-KOMIIAaHMIT C MICIIO/Ib30BAHIEM METOLOB MCKYCCTBEHHOTO MHTeIeKTa. [JaHHas pabora
HOCUT [TPUK/IaTHOJ XapaKTep. VICIo/1p30Bamch METObI HEIPOHHOM K/TaCCUKALN Y K/TACTEPUSALINN /I U3y YeHVIsI BO3SMOXKHOCTH
KTaccuduKaiyy KOMIIAHUIT Ha OCHOBE UX YpOBHA 3¢deKTuBHOCTU. CTATUCTUYECKYI0 COBOKYITHOCTb COCTABMIM KOMIITAHUU
Terepana (Vpan) B cdepe nHGOPMALNOHHBIX TEXHOMOIMI 1 PaspabOTKI MPOrPaMMHOrO obecrederns (Bcero 767 KOMIIAHMIL).
Vicnionpsyst MeTof, IIPOCTOlt Cy4aitHoi Bbibopky 1 popmyny Kponbaxa, 6p110 0T0O6paHO 263 HupeKTopa W 3aMeCTUTeNst 9TUX
KOMIIaHWIT 11 ITPOBEJIEHO MX aHKeTNPOBaHNe. Pe3yIbTaThl 9TOTO MCCIe[OBAaHNMA TOKA3a/IN: ITPY MHTEIEKTYyaTbHOM aHaj3e TaHHBIX
C IIOMOLIBI0 METO/IA HEMPOHHOM K/IacCU(UKALMU TOYHOCTD KnaccuduKanym KOMIanuit cocrasmna 91,4%; mpu VHTE/IEKTYaTbHOM
aHa/IM3€e JAHHBIX C IIOMOIIbI0 METO/A HEJIPOHHOII K/IaCTepM3alinyl COOTBETCTBIE MOJIE/N COCTABISIO 62,6%. B nrtore 6bU1 cenaH
BBIBOJ] O TOM, 4TO IIPYMeHEHe MHHOBALMI ¥ MHPOPMAIMOHHBIX I KOMMYHMKAIIMOHHBIX TEXHOJIOTMI CYIeCTBEHHO BIIMsET Ha
[IPOV3BOANTENTBHOCTh KOMITAHMII B cepe MHPOPMAIMOHHBIX TEXHOIOTHIL.

KnroueBbie cnoBa: HayYHO-TE€XHNYECKaA IIONNTHKA, IIPYMEHEHNE VIHHOBALIWIA, I/IH(i)OpMaLU/IOHHbIe I KOMMYHJKallMIOHHbIE
TE€XHOJ/IOTUN, MCKYCCTBCHHbIﬁ MHTEJIJIEKT.

INVESTIGATING THE EFFECTS OF APPLYING INNOVATION AND INFORMATION AND
COMMUNICATION TECHNOLOGY ON IT COMPANIES' PERFORMANCE
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ABSTRACT

The present study was conducted to understand the impacts of innovation and information and communication technology
application via artificial intelligence on the performance of information technology companies. The article was based on an applied
objective. Neural classification and neural clustering techniques were utilized to examine the feasibility of classifying companies
based on their performance level. Information Technology-Software companies in Tehran (767 active companies) comprised
the statistical population. Using a simple random sampling method and the Cronbach’s formula, the number of 263 directors or
deputies of these companies (estimating the attrition level in questionnaires) constituted the statistical samples. The findings of this
study suggested that; (1) in data-mining via neural classification method, the model fit in the model learning section was equal
to 91.4%, and (2) in data-mining via neural clustering method, model fit was 62.6%. The findings concluded that the application
of innovation and information and communication technology significantly affect the performance of information technology
companies.

Keywords: science and technology policy, application of innovation, information and communication technology, artificial
intelligence.

Introduction

Information technology has been increasingly
growing in recent years and is widely applied in
daily business activities. Organizational performance
benefits from employing information technology.
Researchers have shown that information technology
can promote organizational efficiency and
performance (Feng Yang, 2018).

To promote quality and utilization, such

components as efficiency and fairness should also be

taken into account. To achieve better organizational
performance, an effective director is required
[1]. Moreover, information and communication
technology (ICT) affect organizational performance
[2]. Information and communication technology
(ICT) has a positive and direct impact on
performance. If employees in an organization fail to
adopt information and communication technology,
or it is not used optimally, it will engender a failed

performance of the organization and on the other
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hand, resulting in a lower performance of the
organization [3].

Meanwhile, to explain the performance of
companies, especially IT companies with a high
level of complexity whose market performance is
affected by various measures, one needs to fully
explain the factors affecting their performance. It is
seen that two basic principles, i.e., the application of
innovation and the application of information and
communication technology (ICT), play a major role
in the performance of these companies. Accordingly,
the main question raised here is: Can we employ new
analytical methods such as artificial intelligence to
classify information technology companies (based on
the application of innovation and of information and
communication technology (ICT)?

Conceptual Research Model

According to the theoretical and experimental
basics, the theoretical-conceptual model of this
research is plotted as according to Figure 1.

Research method

The present study falls under observational
research in terms of objective and is considered to
be a descriptive study. Information Technology-
Software companies in Tehran (767 active
companies) comprised the statistical population (767
companies active in software production out of 2161
information technology companies). Using a simple
random sampling method and Cronbach’s formula
to determine the sample size, the number of 263
directors or deputies of these companies was selected.
This study employed questionnaires to collect data
on directors’ and deputies’ views to understand the
state of research variables. Thus, the number of 300

questionnaires was given out to consider the attrition

level, with 263 ones finally accepted and analyzed. In
this study, the field method was used to collect data on
responses given to the items.

In the meantime, MATLAB software was used to
run the neural network clustering algorithm to group
the companies. Modeling software and structural
equations were used to determine the effects of
variables on corporate performance, using SMART.
PLS software; meanwhile, when their significant effects
were determined, fit values were considered when
running the neural network clustering algorithm [4].

Findings

Table 1 summarizes the results from measures of
central tendency and measures of dispersion as well
as minimum and maximum data for the research
variables.

Data mining results by Classification method

The present study includes ten inputs (7
information and communication technology
variables and 3 company innovation variables) and
one output (three levels of the performance level of
companies). As regards the output, companies have
been ranked low, moderate, and high in terms of
performance levels. Before this, the data recorded
for input variables (ICT and company innovation
variables) were classified into their relevant groups.
The companies scoring 1 to 2.5 were designated as
the innovation and information and communication
technology companies with low performance (first
group); the companies scoring 2.5 to 3.5 as the ones
with moderate performance (second group); the
companies scoring 3.5 to 5 were found to generate a
good performance (third group). Thus, the artificial
neural network structure based on classification or

pattern recognition was determined in this section.
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Figure 1 — Conceptual model of research
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Table 1 - Descriptive analysis of research variables (n = 263)
Mean SD Min. Max.
[1] Individual characteristics 3.786 0.943 1.5 5.0
[2] Attitudinal factors 3.571 0.989 1.6 49
[3] Educational factors 3.663 1.009 1.7 5.0
[4] Technical factors 3.663 1.14 1.2 5.0
[5] Economic (costs) factors 3.744 1.021 1.6 5.0
[6] Environmental factors 3.720 1.136 1.0 5.0
[7] Human and managerial factors 3.818 0.912 1.6 5.0
'“f°rma$:c“hf1';fog‘)’,'}‘|2}”)""at'°" 3.710 0.945 15 49
[1] Innovative technology in the product 3.626 1.142 13 5.0
[2] Innovative technology in the process 3.744 1.129 1.0 5.0
[3] Innovative technology in the market 3.496 1.176 1.0 5.0
Company innovation 3.532 1.056 1.1 5.0
Company performance 3.555 1.185 1.0 5.0

Figure 2 illustrates 17 cases of artificial intelligence
training. In other words, the input data to the artificial
neural network were reviewed up to 17 times. Based
on this training, an estimation of the classification of
companies’ performance level by data mining method
(of classification type) is as follows (Figure 2).

Four types of artificial neural network

performance for data mining were provided for

the neural classification section, which consisted of
training performance, evaluation performance, test
performance, and overall performance. In this study,
code 1 pertains to the first group, i.e., companies with a
good performance level; code 2 to the second group as
the ones with average performance, and finally, code 3
to the third group, i.e., the ones with poor performance

level. An examination of the general diagram (bottom
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Figure 2 — Performance of artificial intelligence learning repetition (pattern recognition)
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on the right side of Figure 3) reveals that data mining
based on artificial neural networks and neural
classification methods (pattern recognition) can classify
91.4% of the companies quite correctly. The findings
demonstrate that 94.8% of the companies enjoying
good performance had been correctly classified. In
the second group, namely, the companies with an
average performance, the number of correct responses
amounted to 65.4%; however, as regards companies
with poor performance, 94.2% of the samples had
correctly been estimated (in total, the estimation power
in the data mining method was 91.4%).

Data mining results by neural clustering method

As Figure 4 shows, the number of 100 neurons
was used to classify and cluster the companies. These
100 hexagonal neurons are interrelated to six other
neurons, with the performance level of each affecting
the latter.

As Figure 5 illustrates, the neurons, at the
bottom right of the image, were able to create a line
of neurons that distinguishes companies with low,
moderate, and high-performance levels (as shown in

Figure 20, there are three main clusters as 146 items

fall in the three main clusters, out of 233 samples
available. Accordingly, the model fit was 62.6%
in this section).

Discussion and Conclusion

The findings of the present study were notable
in two sections. The findings implied that using
information and communication technology,
especially its subscales can help classify companies
by data mining method as they are ranked based on
their level of performance. In yet another section,
the relationships between these variables were put
to test and confirmed in the present study, for which
modeling methods were employed. The findings in
this section were found to be consistent with those
reported in the study done by Bernard et al. [5], as
their study suggested that companies’ performance
was affected by information and communication
technology components.

Speaking of companies’ innovation and
performance, two issues should be raised: First,
the data mining employed in the present study
demonstrates that company innovation can be

regarded as an important factor in classifying
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Target Class

Test Confusion Matrix
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Figure 3 — Identification of companies with good, poor, and average performance levels by neural classification method
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Figure 4 - Artificial neural network topology by neural clustering
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Figure 5 — Classification of samples in each of the neurons (clusters)

companies based on their performance. On the
other hand, disregard the effects both variables
of information and communication technology
characteristics and company innovation may have on

the corporate performance, one can show that the two

components are interactive and overlap each other. To
sum up, considering the findings of the present study,
one would argue that company innovation affects
the performance of IT companies. Here, the findings
matched those of the study by Bernard et al. [5].
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