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Abstract. The article considers the meaning of artificial intelligence technologies, such as machine
learning, deep learning, natural language processing plus robotic process automation and data analytics.
This is done for understanding of Al technologies functions in their implementation in corporate finance
of an enterprise. According to the literature review, machine learning is mainly used in reconciliation,
validation, analysis, and forecasting; RPA and intelligence process automation — for KPI management,
transaction processes and compliance; NLP — for speech and text recognition in different operations.
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CPA Canada, ACCA and SigmalQ, the relationship between Al technologies and business processes
of such companies is systematized. A classification is proposed in relation to the introduction of Al
technologies in the areas of corporate finance in the financial sector and specific tasks to be solved in each
area. Namely, in the areas of: accounting (accounts receivable management, accounts payable control,
reporting, financial planning and analysis), external finance processes, internal audit, forensic accounting
and fraud detection, work of CFO. The main benefits of such technological implementation are also
defined for three groups: efficiency, control and decision-making. Significance of the study is expressed
in the most concrete classification of Al technologies implementation in corporate finance, which
allows harnessing the benefits specified. However, the article does not cover such topics as prerequisites,
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AnHoTamusA. B ctaThe paccmaTprBaeTcsl 3HaU€HME TEXHOJOTHI NCKYCCTBEHHOTO MHTEJIEKTa, TAKUX
KaK MalllMHHOE 00y4YeHMe, IIy0oKoe o0yuyeHue, 00paboTKa eCTECTBEHHOTO SI3bIKa, a TaKXKe POOOTU3U -
pOBaHHasi aBTOMAaTU3alusl TPOLIECCOB M aHATU3 JaHHBIX. DTO CIeNaHO sl MOHUMaHUsl GYHKIUI TeX-
HOJIOTM# MCKYCCTBEHHOTO MHTEJUIEKTa MPY MX BHEAPEHUN B KOPIOPATUBHbBIE (DUHAHCHI MIPEATIPUSITHUS.
CorytacHO 0030py JIMTEPaTypbl, MAIIMHHOE 00yYeHME B OCHOBHOM UCIIOJIb3YETCsI /151 COTJIACOBaHMSI, Ba-
JMAALUMY, aHaJIM3a 1 IPOTHO3MPOBaHMsI; aBToMaTtu3anus npoueccoB RPA (robotic process automation
— poboTu3upoBaHHas aBToMaTtu3anus rmpouecco) u IPA (intellectual process automation — UHTEUIEK-
TyaJbHasl aBTOMAaTHU3alMsl MPOLECCOB) — [UISl YIIPABJIEHUS KIIOUeBbIMM MOKa3aTeasiMu 3(hheKTUBHO-
CTH, TPaH3aKIIMOHHBIMU TTpolieccaMu U coboaeHueM Tpedosanuii; NLP (natural language processing
— 00paboTKa eCTeCTBEHHOTO SI3bIKa) — JUIS1 paCIO3HABAaHMS peYr M TEKCTa B pa3IMUHBIX onepaiusx. Ha
OCHOBE aHAJIUTUKU MEPCIEKTUB TEXHOJOTMUECKOTro pa3BUTUSI KPyMHEUIX (PMHAHCOBBIX KOMITAHUIA,
KOHCaJITMHTOBBIX OPTaHOB, MPOo(heCCUOHAIBHBIX aCCOLMAIINI 1 00pa30BaTeIbHBIX CTPYKTYP, TAKUX KaK
ICAEW, CPA Australia, CPA Canada, ACCA u SigmalQ, cucremaTusnpoBaHa B3aMMOCBSI3b MEXIY
TEXHOJIOTMSIMA MCKYCCTBEHHOTO MHTEJIEKTa U OM3HEC-MpolieccaMy Takux KoMmaHuit. [TpeanoxeHa
KknaccuduKalys B OTHOIIEHUN BHEIPEHUs TEXHOJOTMI UCKYCCTBEHHOIO MHTEJIEKTa B 001aCTU KOP-
MOpPaTUBHBIX (PMHAHCOB B (PMHAHCOBOM CEKTOPE U KOHKPETHBIX 3a71a4, KOTOPbIE HEOOXOIMMO PEIIUTh B
KaxJ0ii 06;1acT. A UMEHHO, B 00JIaCTSIX: OyXTaITepcKOro yuera (yrnpapieHue 1e0UTOPCKOi 3a10/KeH-
HOCTbIO, KOHTPOJIb KPEAUTOPCKOM 33J0JIKEHHOCTH, OTYETHOCTh, (DUHAHCOBOE TUIAHWPOBAHUE U aHa-
JIN3), BHEITHUX (DMHAHCOBBIX TIPOLIECCOB, BHYTPEHHETO aylInTa, BBISBICHMSI MOIIIECHHUYECTBA, PaOOThI
¢uHaHcoBoro aupektopa. OCHOBHBIE MPEUMMYIIECTBA TAKOTO TEXHOJOTMUYECKOTO BHEIPEHUST TaKXKe
onpeaeseHbl Ui 3 cocTaBsiionux: 3¢ (GeKTHBHOCTD, MPEUMYIIECTBA KOHTPOJIS U TPUHSTUS PEIIeHUH.
3HAUMMOCTh UCCIIEOBAHMS BhIpaKaeTCsl B HanboJiee KOHKPETHOM KiacCu(uKaluy BHEIPESHUS TEXHO-
JIOTUIA MCKYCCTBEHHOTO MHTEJIEKTa B KOPIIOpAaTUBHbIE (DUHAHCHI, KOTOPAs MTO3BOJISIET MUCIIOJIb30BaTh
yKazaHHbIe MpenMyiecTBa. OMHAKO B CTaThe HE PacCMaTPUBAIOTCS TaKWe TeMbl, KaK MPEIIOChLUIKH,
MpoOJIeMbl BHEIPEHUS W X PellieHNe, TTOCKOJIBKY 3TH BOITPOCHI 0OCYXIAINCh B TIPEABIAYIIIMX CTAThIX
aBTOPOB. byayIiue ncciaenoBaHrs MOXXHO pacCMaTpUBaTh KaK OMMCaHNEe pealbHBIX KeCOB BHEAPEHMS
B OM3HEC-Cpefie, OCIOXHEHHbBIX OrpaHUYEHUSIMU 9KOHOMUYECKOI peaTbHOCTH.

Kiouesbie cji0Ba: MCKYCCTBEHHBIN UHTEJJIEKT, MEHEDKMEHT UHHOBALIUM, (hMHAHCHI, (DUHAHCOBBIH
y4eT, OM3HeC aHaIu3

Jlnsa murupoBanus: Tyryesa JI.J1., Bukroposa H.I', CasgkbaeBa A.A. BHeapeHUe TEXHOIOTHIT UCKYC-
CTBEHHOT'O MHTEJUIEKTa B KOPIOpaTUBHbIE (DMHAHCHI: KjaccuduKaius no chepam AesITeIbHOCTH //
TC-Economy. 2022. T. 15, Ne 6. C. 7—17. DOI: https://doi.org/10.18721/JE.15601

Introduction

Programming and technological skills shape the future of different fields of economy, and finance
is no exception [1, 2]. The question for this article was how to deal with such technologies, artificial
intelligence particularly, which of them are the most important and transformational, whether or not
some of them are applicable now, how they could develop further, how they could change the current
financial working framework. Therefore, according to the previously published article about prerequi-
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sites, problems of implementation and their solution for Al technologies, now the research focused on
classifying such technologies by the particular spheres for determining tasks and content of their work
[3]. Thus, the problem could be stated as understanding the meaning, content and outcomes of artificial
intelligence technologies in different realms and task types of financial sector.

The relevance of the study is justified by absence of articles and scientific outlooks on implementa-
tion of Al technologies particularly in finance sector, describing the mechanism and meaning of their
work [4, 5]. Thus, this research was done for IT-specialists, accountants, business-analysts, auditors, fo-
rensic specialists, CFO and all people interested in optimization of finance functions in terms of speed,
cost, flexibility, consistency and accuracy.

Literature review

First of all, we should define the terms we are going to discuss, because the right understanding of
their meaning is the key in identification of their difference from currently widespread economic pro-
grams and their special features. In general, researchers describe Al (artificial intelligence) systems as
the machines that mimic human cognitive functions like thinking, understanding, reasoning, learning
and problem solving; in most cases, they far supersede human efforts, however they fail to fully replicate
the human intelligence [6]. Machine learning (ML) is a related term and is known as a sub-set of Al
emphasizing the ability of the system to learn from the data input and perform better over time, contin-
uously improving itself without being explicitly programmed by people. DL (deep learning) and NLP
(natural language processing) are deemed to be the sub-fields of ML, handling more complex unstruc-
tured data, for example, pictures and voice [7]. Deep learning is characterized by using neural network
model (like neurons in the human brain) to learn at deeper levels from the large amount of data. The
artificial neural networks (ANN) are based on the model of biological neural network, and thus are built
up of many layers of nodes — data pieces; the flow of algorithm or signal can pass up and down such
levels from the level of input to the output layer, analyzing the data in it. Thus, the term DL captures the
number of layers between input and output — the depth of ANN.

It is also important to understand how the ML and particularly DL systems work. They develop some
formulae (models) that can leverage historical data to make predictions about future situations. Such
models can self-adjust to new and changing patterns as external data systems evolve. Thus, the process
looks like the one presented in Fig. 1 [8].

The NLP technology as the part of ML means recognizing unstructured data by:

— speech recognition (voice to text conversation)

— natural language understanding and interpretation (providing comprehension of texts given)

— machine translation.

There is also another noteworthy Al term — robotic process automation (RPA). RPA is in fact a pro-
grammed software automation tool that, like high-end Excel macros, handles high volume, low com-
plexity, repeatable tasks tirelessly, quickly and without errors. This technology is not an Al sub-field.
However, there is also IPA (intelligent process automation), which, like RPA, is predictive, self-aware
and self-healing, making it a sub-set of Al [9].

The range of all definitions presented above could be illustrated by Fig. 2 and it is essential for the
future understanding to distinguish between these terms.

The second question, interesting for all financial professionals, is how such systems can help spe-
cialists and what is the main aim and possible results of implementing them. As we already mentioned,
the main opportunity we can seize using these systems is continuous improvement of the everyday tasks
of the department, company, business, industry and finally economy by learning-based data-driven sys-
tems [10]. In the short-term, researchers say Al is focused on:

— improving efficiency (reducing arduous and tedious tasks, freeing employees to work on high-pri-
ority ones, resulting in lower costs and more value);
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Fig. 1. Processing scheme of machine learning technology [8]

Al — artificial intelligence

ML — machine learning

DL — deep learning

NLP — natural language processing

ML DA — data analytics

RPA — robotic process automation

Fig. 2. Range of artificial intelligence sub-technologies [7]

— providing more valuable and accurate insights for further use by humans (identifying patterns for
improvement and driving decisions to increase performance).

Nevertheless, in the longer term, consultants expect systems to take over a great chunk of deci-
sion-making tasks, thereby superseding humans [11].

In addition, the authors of the articles being analyzed stress out that Al systems are useful not only
for companies, but also for investors (for obtaining confidence in the financial results of companies and
ensuring they are correct) and governments (to ensure the correct taxation level and to establish contin-
uous tax monitoring) [12].

Summarizing the results of the literature review, it should be emphasized that the analyzed publica-
tions are mainly devoted to the characteristics of advanced technologies and their role for the company’s
financial activities. The purpose of this study is to deepen the existing knowledge about the applicability
of technologies in the field of corporate finance and to identify the correlation between a particular
technology and a specific financial business process in general and in relation to such functions of the
company’s financial and economic activities as accounting, external financial processes, internal audit,
forensic accounting and fraud detection, and CFO functions.

Materials and methods

The research on description and classification of implementation spheres was done based on the
analysis of outlooks of the biggest financial companies, consulting bodies, professional associations and

10
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educational structures such as ICAEW, CPA Australia, CPA Canada, ACCA and SigmalQ. Other meth-
ods include logics, systematization, classification and synthesis to present thorough results.

Results

The results part comprises two different classification of Al implementations in finance. The first
classification shows the abilities of concrete Al sub-technologies in financial sector operations — classi-
fication done by technologies.

Let us start with the machine learning, it can transform such operations as:

1) cash/intercompany reconciliation;

2) judgement-based journey entry validation;

3) spend optimization;

4) payables/receivables analysis;

5) marketing analysis;

6) performance forecasting.

RPA and IPA can do:

1) finance transactions processing;

2) cross-function / control and compliance workflow management;

3) journal entry validation;

4) revenue management.

NLP can change such operations as:

1) control/exceptions management (as a virtual agent);

2) finance query management (as a virtual agent);

3) finance helpdesk (recognizing speech);

4) automated contract/purchase order management (analyzing text);

5) social media (analyzing text and context).

All operations mentioned above reflect the definition and the main aim of systems discussed, there-
fore they are reasonable and shape the implementation issues and determine the main benefits of the
systems we cover further.

For the best understanding of perspective of human—technologies interaction it is rather useful to observe
the main realms Al systems can take over, and the main problems they are going to solve. This is the second
type of classification — implementation of Al-technologies by realms of financial sector and concrete tasks.

Let us start from accounting. The first type of tasks connected with order-to-cash or accounts re-
ceivable include:

1. Mastering customer data by RPA bots — collecting info from e-mails, workflow forms; validating
for completeness; routing for approval; updating systems.

2. Order processing by IPA bots — extracting and processing data from unstructured info sources.

3. Cash application by RPA bots — downloading bank files; entering or uploading data; matching
payments to remittances and summarizing items.

4. AR reconciliations by IPA bots — validation and reconciliation of data across billing systems,
CRM and ERP systems [13].

The second type of accounting tasks is connected with procure-to-pay or accounts payable:

1. Mastering vendor data by RPA bots — collecting info from emails, workflow forms; validating for
completeness; routing for approval; updating systems.

2. Invoice processing by IPA bots — extracting and processing data from unstructured info sources.

3. Payment processing by RPA bots — creation and editing of payment proposals, checking for du-
plication and sending payment notice to vendors.

4. Reconciliation and analysis by IPA and Al — sample checking of receipts; identification of fraud
risk upfront [14].

11
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Third type of accounting activities is reporting or general accounting consisting of:

1. Journal entry processing by RPA — checking for the completeness; preparation automation and
parking to ERP or CRM systems.

2. General ledger reconciliations by IPA — downloading statements from external sources; reconcili-
ation of transactions with ERP or CRM systems; creation of balancing entries for handling discrepancies.

3. Intercompany accounting by IPA — checking and reconciliations of counterparty sheets; creation
exception reports.

4. Financial reporting by RPA — data extraction and aggregation automation; preliminary analysis;
spot checking.

5. Management reporting by IPA — downloading financial accounting ledgers and enriching them
with necessary additional info; creating trend and variance analysis reports [15].

Fourth and final type of tasks pertinent to accounting activities is financial planning and analysis:

1. Planning and budgeting by RPA — data distribution and collation with patterns; basic complete-
ness checks; variance and sensitivity analysis [16].

2. Forecasting by Al tools — analyzing historical data on internal and external drivers (production portfo-
lio, competition, macroeconomics, nature and history events); generation of new insights (costing, pricing,
sales, cash flow, profit gaining strategies); data visualization enabling self-service and proper reporting [17].

The second realm Al is going to revolutionize in finance scope is external finance processes including:

1. Connection with banks — identification of optimistic trends of organization activity or market en-
vironment, probably resulting in foreign exchange or interest rate flux; forecasting events and predicting
alerts or warnings; dynamics analysis and managing hedging instruments.

2. Connection with tax authorities — classification of documents, checking GL and payroll files to
estimate necessity and volume of payroll tax; warning on areas possibly contravening tax laws; identifi-
cation of risky transactions and tax treaties applicability [18—20].

The third important financial sphere is an internal audit and Al is powering such tasks as:

1. Customer data protection — minimizing threats and keeping systems up-to-date.

2. Anomaly detection — proactive search for anomalies and discrepancies [21].

3. Predictive analytics — alert generation and blocking suspicious activities in real time [22].

Logically, forensic accounting and fraud detection is the fourth relevant financial sphere to change in
the near future by implementing Al and its sub-sets in order to proactively detect and swiftly respond to
procurement fraud, payroll fraud, expense reimbursements, fraudulent financial reporting, bribery and
corruption, financial crimes:

1. Anomaly detection and clustering by DL of structured data.

2. Unstructured data analysis by NLP and computer vision.

Finally, the fifth largest scale financial sphere to implement Al is the work of CFO:

1. Assuring intelligent finance — touchless processing, reconciliation and allocation of financial da-
ta; continuous accounting, closing stocks and compliance; real-time self-service analysis and reporting;
predictive forecasting and rapid planning; driving real-time insights on resources; freeing up employees
for value creation [23].

2. Leading digitalization efforts and innovation in digital factories or incubation of ideas — the best
overlook of operations in that field is presented in Fig. 3 [24].

3. Development of the future finance talent to manage post-digital finance function.

Discussion

Thus, the results of the study are presented, and we can discuss their meaning. Apparently, computer
systems are designed as to be better than humans in different aspects. Let us have a look at various ad-
vantages separated by specialists into different groups:

Efficiency benefits:

12
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Fig. 3. Representation of factory digitalization using artificial intelligence sub-technologies [10]

1. Speed — velocity far surpassing human processing activities.

2. Cost — technologies are much cheaper than employees in the time horizon.

3. Flexibility — consistently matching demand volatility.

4. Volumes — ability to process and analyze the largest data sets than ever before.

Control benefits:

1. Consistency — assurance of identical processes, elimination of spontaneous variations.

2. Audit trail — full maintenance of logs essential for compliance verification.

3. Confidentiality — nondisclosure of sensitive personal information.

4. Freedom from prejudice — elimination of human physically, psychologically and socially-based
biases.

Decision making benefits:

1. Insight — providing thorough advanced analytics.

2. Accuracy — great scrutiny guarantee.

3. Knowledge retention — implementation of historical learning in current algorithms.

Hence, all these benefits could be harnessed by using Al technologies in finance sector. The meaning
of results is in better understanding which particular technology serves your tasks and needs.

Significance of the results lies in possible economy from optimization of processes and finding right
technological solution before investment.

Future direction of research is connected with description of implementation process for particular
technologies in individual spheres, realization of methods of problem-solving (possible problems were
thoroughly discussed in previous article) [3, 25].

Conclusion

In terms of the results, we reviewed the content and tasks artificial intelligence sub-technologies can
present, classified this information by technology implementation and spheres of work in financial sec-
tor. Main benefits were also stated, as well as links to the previous articles about prerequisites, problems
of Al implementation and their solution given.

Directions for further research

As for the future research, we could suggest a description of real implementation evidence in business
environment complicated with sanctions, curtailed program infrastructures, and other constraints of
the current world economics.
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In particular, the authors intend to create a method for Al optimization of foreign trade procedures
in a company, description of technologies implementation scheme, possible problems and methods of
their solution.
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