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ARTIFICIAL INTELLIGENCE AS A BASIS FOR INNOVATION MANAGEMENT IN TOURISM

Abstract. The paper overviews theoretical researches and practical applications related to im-
plementation of artificial intelligence (Al) in tourism. Recently, much attention is given to the
machine learning algorithms, neural networks and computer visions as promising tools of the
digital transformation of tourist industry. Prognostic and classification models build by means of
them allow all stakeholders of tourist industry to move to a new level of decision-making process
and thus to improve the quality of the service. In particularly, Al-based software enables local
authorities not only to measure anthropogenic load in some area, to perform ecologic monitor-
ing of recreation territories and to model their sustainable development, but also to increase
safety level for tourists. Transport companies could optimize tourist itineraries and study behav-
ior models of the clients at the moment of buying tickets and hotel and restaurant owners would
get more efficient tools for determining preferences of the consumers, the degree of their satis-
faction and that would lead to constructing much more efficient relations with them. Another
important issue is that neural networks are capable to resolve the problem of fake reviews. Un-
doubtedly, that will rise the credibility of the information available on internet. Summarizing, Al
is becoming a new technological paradigm on the basis of which an innovative management
processes in tourism will be designed soon.

Keywords: innovation, neural network, machine learning, tourism, computer vision, big data
analysis

Citation: Muminova, S. R., & Tomashevskaya, N. G. (2022). Artificial intelligence as a basis for innovation
management in tourism. Servis v Rossii i za rubezhom [Services in Russia and Abroad], 16(2), 94—-100. doi:
10.24412/1995-042X-2022-2-94-100.

Article History Disclosure statement
Received 19 March 2022 No potential conflict of interest was reported
Accepted 11 April 2022 by the author(s).

o4



Muminova S. R., Tomashevskaya N. G. C ETE B
A

Artificial intelligence as a basis for innovation management in tourism H

Y[K 338.48 EDN: ARNWOU
DOI: 10.24412/1995-042X-2022-2-94-100

MYMMWHOBA CeeTtnaHa PawumngoBHa
®uHaHcoesbIl yHusepcumem npu lNpasumenscmee Pocculickoli ®edepayuu (Mockea, PP)
KaHoudam mexHu4eckux Hayk, ooyeHm; e-mail: SRMuminova@fa.ru

TOMALLEBCKAA Hatanba NleHHagbeBHa
Pocculickuli eocydapcmeeHHsil yHUsepcumem mypusma u cepsuca (Mockea, P®)
cmapuwuli npenodasamens; e-mail: song.1970@mail.ru

WUCKYCCTBEHHbIA UHTE/IIEKT KAK OCHOBA
MHHOBALMOHHOIO YINPABNEHUA B TYPUSME

B cmamebe paccmampusaromcs meopemuyveckue Uccaedo8aHUSA U MpaKmuyeckue paspabomku,
3a0mpaausaroujue 80npocsl BHEOPEHUS MEXHO102UU UCKYCCMBEHH020 UHmennekma (M) e my-
pusm. B nocnedHee spems ece 6osblie 8HUMAHUA yoenaemca an20pummam MawuHHo20 0by-
yeHus, Helipocemsam U KOMIMbIOMepPHOMY 3peHUI0 KaK MepcrieKmusHbIiM UHCMPYMeHmMam yuag-
posoli mpaHcgopmayuu mypuHOycmpuu. [TocmpoeHHsbIe ¢ MOMOUWbIO 3MUX UHCMPYMeHmMos
Mpo2HOCMUYeCKUE U KAACCUPUKAYUOHHbIE MOOesU, N0380AAM 8CemM YYaCMHUKAM MYpUuHOy-
cmpuu 8bIlimu Ha HOBbIl YypoB8eHb 8 MPUHAMUU peweHul U mem cambsiM Yay4uwums KQ4ecmeso
cepsuca. B yacmHocmu, sHeOpeHue UMW nossonum opa2aHam 20cydapcmeeHHol eaacmu He
MOsIbKO U3MepPAMmMb AHMPOMNO2EHHY HA2py3Ky, Mposooums 3K0sa02U4ecKuli MOHUMOpPUH2 pe-
KpeayuoHHbIXx meppumopull U Modenuposams Ux ycmoliyugoe pa3sumue, HO MAKMe oabl-
wame yposeHb be3ornacHocmu mypucmos. TpaHCnopmHbele KOMAAHUU CMo2ym OnMmumu3upo-
8aMb Mmypucmuyeckue Mapuwpymsl U uzy4ams riosedeH4ecKue Mooesu KAueHmoa rnpu rnokyrnke
bunemos, a omesnbepsl U pecmopamopsl nosaydyam bosee ahhekmusHole cpedcmaea UusyyeHus
npednouymeHuli nompebumerel, cmerneHs Ux y0o81emeopeHHoCcmuU ycay2amu, a 3Ha4yum 8bl-
cmpausame 6onee 3hhekmusHble 83AUMOOMHOWEHUS € HUMU. Ymo HemMasno8amHO —
Helipocemu crnocobHbl pewiimes Npobaemy 0 HbLIX 0M3bI808, YMO MOAOHUMENbHO CKAXEemca
Ha Kayecmee uHgopmauyuu, docmynHoli nosvzosamenam uHmepHema. Takum obpasom, NN
oghopmMasemcs 8 HOBYH MEXHO/02UYECKYIO Napaduamy, AEXAUYI0 8 OCHOBE MPOYECccos ynpas-
AIEHUA 8 MOM Yucse U mypu3ma.

Knrouessle cnoea: uHHOBAYUU, HElPOHHAA cemb, MAWUHHOe 0ByyeHue, mypu3m, KOMbomep-
Hoe 3peHue, aHAU3 60abWUX OAHHbIX
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Introduction

The use of artificial intelligence (Al) and re-
lated technologies is gradually becoming common
practice for many companies over the last dec-
ade. The same period is marked by emerging of
new research area: Data Science, that is aimed at
studying the object by means of data. The sche-
matic figure 1 shows the technologies which are
the part of the general term “artificial intelli-
gence”.

Artificial Intelligence

Machine Learning
Neural Networks

Deep Learning

Fig. 1 — Technologies of Artificial Intelligence

At present, telecommunication companies,
banks and retailers are the absolute leaders in im-
plementing Al in their processes. Tourist compa-
nies are still going behind, but there are some pre-
conditions to launch digitalization and intellectu-
alization development of this area [1]. The trig-
gers for that, on the one hand, are the tasks and
problems which are imposed on the tourist indus-
try in general and on each of stakeholders, and on
the other hand, availability of results obtained of
performed researches. Practical implementation
of them will make it possible to find efficient solu-
tions for existing problems. This paper reviews
some ways of applying Al in tourist industry.

The examples of applying Al in tourism

First of all, one should note, that tourism as
an economic activity is under the control of the
federal or local government. State administration
bodies provide management, regulation and plan-
ning of tourism development strategy for each re-
gion. At present, models of machine learning are
becoming helpful tools in these processes. For ex-
ample, in China machine learning is used to fore-
cast tourist demand [2], to model economic de-
velopment of tourist industry [3], to analyze visi-
tors’ reviews concerning tourist attractions [4]
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and to forecast their daily tourist flows [5] to de-
sign and make efficient management decisions.
Combined with convolutional neural networks
such models of machine learning possess high ac-
curacy. In the study [6] the method of self-organ-
izing maps (it is a version of Kohonen neural net-
work) and specialized software were used to de-
termine correlated classes of indicators of sus-
tainable development. That obtained results are
the basis for future studies in this area and it is
possible to forecast sustainable tourism in the ob-
served (specified) region.

One should emphasize the role machine
learning in processing data derived from social
networks and websites with reviews, since nowa-
days it is these websites that are the key factor for
the consumers’ decision-making process. TripAd-
visor, one of the most famous websites containing
millions of reviews about tourist attractions
around the world, is a convenient (open and ac-
tual) source of data, on the basis of which the re-
searches often build various models of machine
learning [7, 8].

However, there are also some drawbacks of
online-reviews: fraud reviews that misrepresent
objective profile and can cause serious reputa-
tional loss and, as a result, financial losses in case
if their aim is to downgrade real consumer value
of the service or product delivered by the sup-
plier. Fraud reviews can be regarded as a method
of unfair competitions. Data scientists counteract
them by building algorithms aimed at revealing
such reviews in Internet [9, 10].

Computer vision technology can potentially
become additional tool in state and municipal ad-
ministration, as stored volumes of visual infor-
mation could improve the quality of monitoring of
tourist sources. That is illustrated by the Spanish
researches who developed three models of ma-
chine learning to evaluate concentration of chlo-
rophyll Aiin sea water of Mar-Menor Bay based on
satellite images. Actually, it can be considered as
a new approach to evaluation of water quality
[11]. Moreover, the study [12] employs computer
vision to classify behavior models of tourists from
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three regions (Asia, Europe and North America),
that allows taking into account cultural specificity
when developing tourist attractions and destina-
tions. Another example of computer vision appli-
cation is a quantitative estimation of visual cul-
ture in one of the most visited places in Peru —
Cusco —through the photographs taken by the vis-
itors. This allowed tracking routes within the cul-
tural and historical tourism [13]. This technology
may be used as a mean to evaluate tourist load,
that is of great importance when we talk about
saving natural reserves [14]. All tourism — over-
seen by local authorities — has as its top priority:
the safety of the tourists. For example, event
tourism often gathers thousands of visitors on the
limited territory and any emergency situation
may cause human victims. Computer vision can
help to reveal potential dangerous situations [15]
and, thus, to decrease the risk of negative sce-
nario. Mass and event tourism can also employ
aerial images and GPS-data of participants to de-
termine their space-time activities. This makes it
possible to perform clustering of visitors for the
purpose of market segmentation [16].

A special role in tourism belongs to
HORECA, i.e. to hotels, restaurants and casino, as
they are important suppliers of tourist services
and, hence, the quality of their works directly im-
pacts on the attractiveness of the region for trav-
elers.

Speaking of independent tourists, the lead-
ers among the IDS (internet distribution systems)
used by them for searching accommodation are
Booking and Airbnb. Machine learning methods
bring some benefits to the analytics of such sys-
tems. For example, the work [17] offers deep
learning algorithm which classifies photographs
made by the owner to understand how host facial
characteristics influence on Airbnb pricing. And
the model of negative binominal regression was
used to identify the factors rising probability of
successful booking in the study [18].

The efficiency of hotel business also de-
pends on the amount of sold rooms (accom-mo-
dations). In other words, the less booking cancel-
lations, the higher profit is. The cancellation of

v

CETEBOW .
HAYYHBLIN
TKYPHATI

booking is a risk to fail realization of the room (ac-
commodation), especially if the date of cancella-
tion is close to the date of tourist’s arriving. Such
loss is often called as “missed profit”. Therefore,
it is an urgent task to manage such risks in order
to minimize lost profits caused by unsold rooms.
For this, the authors of [19] developed a neural
network on the basis of genetic algorithms, it con-
tains only 13 variables. There are also some neu-
ral network solutions aimed at revenue manage-
ment [20]. The deep learning models are able to
forecast hotel daily demand, room prices or
guests’ reviews [21-23]. A decision-making model
designed specially to prioritize the improving im-
pacts on the hotel services can become a valuable
source for managers [24]. At present, the problem
of improving energy efficiency is of great im-
portance for all types of buildings, including ho-
tels. Norwegian engineers found the key to solu-
tion in Al: a prognostic model of hot-water heat-
ing in hotel was built [25].

Food and restaurant industries can be re-
garded as an integral part of tourist infrastruc-
ture. The caterers face the tasks which are very
similar to those the hoteliers face, but there are
some specific features. For example, storage life
of the products restricts the time for their utiliza-
tion, hence, a problem of optimization of food
production arises. The main scope of optimization
is to minimize the losses of unsold food. Japan
data scientists created a regression model of ran-
dom forest by means of which one can forecast
number of orders made by the guests [26].

Without overstating it, tourism develop-
ment depends largely on transport infrastructure
and transport companies. Aero-, railway or bus
communication favors transport accessibility of
the single region or the whole country. Carriers
also needs the latest achievements of artificial in-
telligence to find effective solutions for business
and to improve their services and logistics. The ex-
ample of that is the study, in which the algorithm
of deep learning demonstrated the best results by
accuracy in modeling uncertainties when a pas-
senger chooses transfer airport [27]. In fact, the
behavior strategies of the users of internet ticket
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sales services identified with this algorithm allow
us to uncover factors, impacting on the decision-
making process. The most tackled problems in this
area are as follows: elaboration of prognostic mod-
els for air passenger flow [28], calculation of flight
delay probability [29] or flight time [30], classifica-
tion of passenger behavior models and their satis-
faction with the services [31].

Some features of Al implementation

Thus, the technology of Al can be consid-
ered as an innovation tool for decision-making
process in management. But one should remem-
ber that application of radical innovation is always
accompanied with some difficulties, one of which
is @ human factor. To process correctly big data
and to build adequate models new professional
skills and competences of IT-specialists are re-
quired. At this, different combinations of these
competences generate new professions. In partic-
ularly, there are positions of data analyst, data en-
gineer and data scientist at the up-to-date labor
market. Each employer has his own requirements
to these positions. General differences in duties
and work functions are shown on fig. 2.

As it can be seen on the figure 2, a team of
data specialists is often needed to deal with big
data at the enterprise. It is a professional back-
ground of team member that affects on the
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quality (accuracy, adequacy) of the final model of
machine learning. For example, data scientist
should prevent from model training on fraud de-
pendencies and should not allow model over-
training. Another issue is data preparation. That
is, undoubtedly, the most labor consuming stage
that may require 70-80% of total time spent on
model development. The data preparation pro-
cess comprises not only data «cleaning» but also
filling missing values by means of approximation.

Data Analyst

» makes declslons using data
A = isanexpertin professional area *
b » deals with Excel (stalislics, reports) 8

Data Engineer Data Scientist

» accumulates data
» deals with Big Data, algorithms of
deriving data on intarnet

+ trains computer to make decisions on
the basis of data
« builds models with Python/RISAS

Fig. 2 — Professional skills and competences
of digital specialists

In view of this, transfer to implementation
of Al into business processes make state bodies
and municipal administration (for example, re-
gional ministry for tourism) or tour operators
change organizational structure and solve the
problems concerning staff training to process
data.

o L X u 7 »

Fig. 3 — Building neural network by means of the platform “Loginom”
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At this, machine learning technologies are
not always expensive as it can be supposed. Firstly,
some software is available in free access. For exam-
ple, Russian company Loginom offers free version
Community Edition along with commercial prod-
uct. This product is based on “low-code” concept,
i.e. on the visualized building of models with mini-
mum coding, that is a strong advantage for those,
whose coding skills are not at high level (Fig. 3).

Secondly, a special crowdsourcing service
Kaggle is available for building and interpretation
of the models of machine learning. It works as fol-
lows: a company publishes its dataset in free ac-
cess, describes the problem and evaluation crite-
ria, and data scientists create the models to solve

it for remuneration.
Conclusion

The review of studies conducted in the area
of Al showed that results of machine learning,
neural networks and computer vision applied in
real business processes of tourist companies or
government bodies could reveal nontrivial trends
that become a source for efficient decisions and
innovation management procedures.

One can summarize that the near future will
witness how results of researches and develop-
ments concerning Al are employed by large tour
operators [32] to provide stability of business pro-
cesses in dramatically changing economic and ge-
opolitical conditions.
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