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Using cognitive systems in marketing analysis

Abstract. Social media resources currently contain vast amount of unstructured data, open for processing with marketing analytics tools.
Due to existing cognitive systems, we can uncover and handle interdependencies within unstructured data, turning them in structured
ones. Cognitive computer systems are rapidly evolving and have a big potential to change the way information is used in business
applications. Evolution of the cognitive information systems is still ongoing, yet they are already used in business and marketing. The
goal of our article is to define various ways to apply cognitive systems for unstructured data analysis and management for further use
in marketing analytics. We will use IBM Analytics Tools for the example of cognitive computing. We apply these tools to analyse social
media as one of the major sources of data on potential customers. Social media is among the fastest growing communication platforms.
At the same time, it is the venue for most swift and immediate reactions by customers to various marketing activities. Analysis of such
type of data therefore provides interesting and important information on how people perceive different commercial products.

Via IBM Watson we were able to analyse unstructured data found on social media. The advantage of using cognitive system is that
system itself collects the relevant data, which we wanted to analyse, based on preset criteria. Analysis of data from the set of social
media provided us with information on frequency of references to and individual perceptions of certain brands. Furthermore, from
social media we also learned about demographic and geographical spread of awareness about brands and products. For research
we analysed the perception of price of a new Samsung product (Samsung Galaxy S7) among students (age group 18-25) during
two months from its launch (from 03.01.2016 to 04.30.2016).
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YepseHka MeTtep

KaHauaaT eKOHOMIYHUX HayK, CTaplumin BUKnagad, kadeapa b6isHec-iHchopmaTukm, dakynbteT Toprisni,

YHiBepcuteT ekoHoMiku B Bpatncnasi, Cnosa4ymHa

ha.ari IsaH

acnipaHT, kadeapa 6isHec-iHpopmaTuku, pakynbTeT TopriBni, EkKoHOMiYHWIA yHiBepcuTeT B Bpatucnasi, CnoBayynHa
Miknocik AHapen

KaHOMOaT eKOHOMIYHMX HayK, AOLEHT, Kadeapa MapKeTuHry, hakynbTeT TOprisfi,

EkoHoMi4HuIM yHiBepcuTeT B Bpatucnasi, CnosayymHa

NinAHcbka [kynia

KaHOMOaT eKOHOMIYHMX HayK, OOLEHT, Kadeapa MapKeTuHry, akynbTeT Toprisfi,

EkoHomi4HUI yHiBEepcuTeT B Bpatucnasi, CnosavynHa

BukopuctaHHA KOrHITUBHUX CUCTEM Y MapKEeTUHIOBOMY aHanisi

AnoTauia. CouianbHi Megia B cy4acHOMy CBIiTi € OQHMM i3 HaNBiNbLMX OXKepen HECTPYKTYpOBaHNUX AaHux, obpobka Ta aHanis
AKWUX CTAHOBUTb CYTTEBUA BUKMIUK ANA 3acobiB aHanidy puHKY. 3AaTHICTb KOTHITUBHUX KOMM'IOTEPHUX CUCTEM BUKpUBATU
B32EMO3B’A3KU MiXX AaHMMWU Ta BMKOPMCTOBYBATW iX Y nopanbllii o6pobui iHchopmauii pobnATb Taki 3acobn eheKTUBHUM
iHCTPYMEHTOM Af1a poboTH 3 HECTPYKTYPOBAHNUMMN SAHUMMU.

ABTOpU CTaTTi AEMOHCTPYIOTb Ha Npuknagi 3actocyBaHHA cuctemmn IBM Watson ta IBM Analytics Tools MOXXIMBOCTI CydacHux
KOMHITUBHNX cucTem 06pobnATY BENWKI MacBWN HECTPYKTYPOBAHMX OaHWX, WO MICTATLCA B COUianbHUX Meaia, Ta OTpuMyBaTu
iH(bopMauiio WoAo MpocyBaHHA TOBapiB i mocnyr Ha puHKy. [MpoBeaeHwW aBTOpaMuM €KCNepUMMEHT NPOAEMOHCTPYBaB
edpekTnBHicTb IBM Watson y npoBefeHHi npyknagHux MapkeTUHIoBUX AOCNIAXEHD i3 NPOCYBaHHA TOBapiB HA PUHKY, HA AKOMY
crnoxusadi npy BU6Opi TOBapiB i MOCNYr BPaxoByloTb OLiHKM Ta AyMKK, ChOpPMOBaHi y couianbHux meaia.

Knto4oBi cnoBa: KorHiTuBHi o6uncntoBanbHi cuctemu; Hadoop; IBM Watson Analytics; MapReduce; aHania puHKy; ceMaHTU4HI
mepexi.
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YepseHka NeTtep

ECONOMICS AND MANAGEMENT OF ENTERPRISES

KaHauAaT 9KOHOMUYECKMX HayK, CTapLuui npenoaaBaTtesib, Kadenpa 6usHec-uHopMaTrKm, hakynbTeT TOProBu,

YHuBepcuTeT aKoHOMUKM B Bpatucnaee, Cnosakusa
MasaTtbl UBaH

acnupaHT, kaceapa 6usHec-uHopmaTrku, akynbTeT TOProenn, SKOHOMUYECKUI yHUBepcuTeT B bpatucnaee, Cnosakua

Muknocuk AHgpei

KaHanaaT 9KOHOMUYEeCKNX HaykK, OOUEHT, Kadpeapa MapKeTuHra, qaaKyaneT TOproenu,

OKoHOMMYeCKUIA yHnBepcuTeT B bpatucnase, Cnosaknsa
Jlunancka [xynua

KaHOngaT 3KOHOMUYEeCKUX HaykK, OOLEHT, Katbe,u,pa MapKeTuHra,

hakynbTeT TOproenm, SKOHOMUYECKNA yHMBepcuTeT B Bpatucnase, CnoBakusa

Wcnonb3oBaHue KOrHUTUBHbIX CUCTEM B MapKeTUHrOBOM aHanuse

AHHoTauuA. CoumarnbHble Meana B COBPEMEHHOM MUPE ABNAIOTCA OAHWUM U3 KPYMHEWLLNX UCTOYHUKOB HECTPYKTYPUPOBAHHBIX
AaHHbIX, 06paboTKa 1 aHanna KOTOpPbIX ABMAETCA BaXKHOW 3adaqven AnA CPeAcTB aHanu3a pbiHka. Cnoco6HOCTb KOrHUTUBHBIX
KOMMbIOTEPHbIX CUCTEM PaCKpbIBaTb B3aUMOCBA3M MEXAY Pa3fIMiHbIMW AaHHBIMU U UCMONb30BaTb UX B AasibHelLen 06paboTke
nHpopMaLmmn ONpeaenaAlT UX 3HAYMMOCTb B Ka4eCTBE MHCTPYMEHTa 06paboTKN HECTPYKTYPUPOBAHHbBIX AaHHbIX.

ABTOpbI CTaTbl MPOAEMOHCTPUPOBAIM BO3MOXHOCTU COBPEMEHHbLIX KOrHUTUBHBLIX BbIYUCAUTENbHbLIX CUCTEM (HA npumepe
cuctembl IBM Watson n IBM Analytics Tools) o6pabaTbiBaTb 60nblUMe MacCuBbl HECTPYKTYPUPOBaHHbIX AaHHbIX, coaepXaiumeca
B COLManbHbIX Meaua, n Nony4nTb MHAOPMaLMIO O NPOABUXEHUN TOBAPOB U YCNYT Ha pblHKe. [POBEAEHHbIN UMW 9KCMEPUMEHT
npoaemoHcTpupoBan addekTusHocTb IBM Watson gnA ocylwecTsneHna NpuknagHbiX MapKeTUMHIOBbIX WCCNefoBaHuin B
YCNOBUAX, KOrAa NnoTpebuTens npu Boibope ToBapa B 3HA4YUTENbHOW CTENEHN YUMTIBAET MHEHUA U OLIEHKW, chopMrpoBaBLLMecA

B counanbHbIX Megua.

KntoueBble cnoBa: KOrHUTUBHbIE BblYMCNMTENbHbIE cucTembl; Hadoop; IBM Watson Analytics; MapReduce; aHanuns pbiHKa;

CeMaHTN4eckKune ceTun.

1. Introduction

Enterprises need to focus their activities on innovative so-
lutions to meet the challenges of technological progress, such
as e-commerce, cloud computing, mobile technologies, Big
Data processing, increased number of generating data appli-
cations (internet of things, social media, and cognitive solu-
tions), which are defining contemporary business strategies
and competitive market position. Husek (2016) states that it is
crucial to implement new technologies and ICT for small and
middle-sized companies. Companies have to react on chan-
ging preferences and expectations of customers. A brand new
business environment arises, and promotes new possibilities
and opportunities.

IBM predicted that IT business will focuses on social me-
dia and organizational structure of companies in the upco-
ming years (Epicor, 2013 [9]). The significant element in these
areas is the production of vast amount of data which can be
processed by cognitive systems. According to Stritensky,
Stranska & Drabik (2013) [21], application of in-depth analy-
sis of data from social media and providing ready to use re-
ports for managerial decisions are especially useful for set-
ting the communication strategy and for the crisis communi-
cation. These applications can be also used to manage effec-
tively communication campaigns, because, as Miklosik notes,
social media and search engine rankings are highly intercon-
nected in the current search-centric marketing (Miklosik, 2016
[16]). Computers should use five senses like humans do. First
one is to touch, as a computer, with help of infrared sensors
and vibration testing, should tell us which material the shirt is
made of, for example, whether it is real cotton or not. Using
visual abilities of cameras installed on various devices is nor-
mal at present, but with the use of so-called «augmented rea-
lity» we can dig more detailed information and data from pic-
tures or videos. A picture of a building can be, for example,
added with the information of the date the picture was taken,
approximate number of people in it, GPS coordinates and so
on. The sense of taste is a bit complicated for computers to
analyze. Combining food chemistry and psychology of tastes
of humans, computers will be able to prepare food for par-
ticular person according to its health condition. The sense of
hearing will be replicated by the microphone and with the use
of the database of sounds, computers will evaluate the risk
of possible threats and moods of the person, then computer
system can recommend an action to be taken. The last sense
is the smell. Millions of molecules can be analysed from the
air or breath, and therefore their impact on health of an indi-
vidual can be predicted.

The key factor of computer systems in an analysing pro-
cess is the amount of data. An astonishing amount of data

has been produced in the past two years, and its volume is
still increasing. According to Adastra, 80% of data on Inter-
net consist of text data from e-mails, CRM systems or so-
cial media. There is a big potential for each company to pro-
cess these structured and unstructured data (Adastra, 2016
[2]). Giant leaps in evolving of computer systems open the
door to brand new cognitive solutions which incorporate arti-
ficial intelligence abilities. Development of cognitive systems
in computer science is an effort to simulate the function of hu-
man brain in both aspects — decision-making and information
processing, and speech communication (Wladawsky-Berger,
2013 [23]). Cognitive computer systems will be dependent on
development of neural networks, which can simulate the func-
tion of human brain.

IDC (IDC, 2015 [13]) predicts, that until 2020, 50% of
all business analytics’ systems will use cognitive computing
functions. According to Forrester (2015) [10], automated data
processing should replace manual one already in 2016. Also,
the overall costs on self-service automation process will in-
crease 2.5 times faster than traditional tools used in IT (Pur-
nell, 2016 [17]).

2. Brief Literature Review

Different data types and Big Data

Hurwitz, Nugent, Halper & Kaufman (2013) [11] state that
data types handled by IT systems could be divided into struc-
tured and unstructured ones, or mixed and mutually intercon-
nected. Structured data have predefined format, length, and
usually are stored in databases. Source of these data can be
RFID sensors, GPS data, barcodes, logs from servers, or regi-
stration data entered into web forms. Unstructured data do not
have any internal structure nor format, thus cannot be easily
categorized. Examples of such data are photos, videos, e-mail
texts, social networks discussions, blogs, web sites etc.

On the market, there are few tools able to process and
evaluate unstructured data, like MapReduce' or Hadoop.2 Their
task is to process large amount of data in a short period of time,
using massive parallel data processing. The Hadoop is based
on data processing on one server with the possibility of exten-
sion on hundreds or thousands of servers with the great fail-
proof ability. Hadoop can be applied for non-real time data han-
dling because of its batch processing technology.

Dealing with a vast amount of data we approach new phe-
nomenon of Big Data, extremely large data sets, hard to store,
analyze and process. There is now universally applied criteria
for labelling data object is as Big Data, usually we refer to this

' MapReduce algorithm designed by Google for parallel processing of large
data volumes (BigData)

2 Apache Hadoop is an open source software project that allows distributed
processing of large amounts of data across clusters of commodity servers.
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term to point out high complexity of processing data sets with
standard tools in a reasonable period of time. Kataria & Mittal
(2014) [14] state that data sets in Big Data can range from tens
of terabytes to petabytes. The term Big Data is used properly
in this context because users and «Internet of things» produce
vast amounts of data. According to Ahrary & Ludena (2014)
[2], the 10T technology integrates with the Big Data to regulate
smart industrial automation. Almost all data generated by loT
are saved in big storages for further processing, analyses and
extraction of value. Industrial automation systems generate a
large amount of data daily. For example, typical provincial elec-
tricity grid in China generates one terabyte of data daily, collec-
ted in 5-15 minutes intervals (Accenture, 2014 [1]).

Rapidly growing amount of data on the Internet is paving
the way for systems with cognitive abilities, searching for inter-
connections and structures in unstructured data. Cognitive sys-
tems with artificial intelligence are self-learning. Therefore they
are more suitable for analysis and adaptive solutions than hard-
coded software. Cognitive sciences in computer technology are
being called cognitive computing, which consists of self-lear-
ning, understanding of human speech, genetic algorithm, brain
simulations and so on (Ryba, 2014 [19]). According to Reynolds
& Feldman (2014) cognitive systems can be defined as follows:
¢ Ability to process Big Data from heterogeneous sources;

e Dynamical and adaptive learning from permanently chan-
ging information;

¢ Probabilistic - discovering new patterns based
on context, creation of the hypothesis based on
evidences;

e Highly integrated - automated systems on work-
places where particular modules are managed
from one central system, which processes new
data and compares it with historical data;

¢ Meaning-based - data processing with use of na-
tural language, semantics;

¢ Highly interactive - tools for communication and
interaction with human, tools for analysing and
visualization of data [18].

Cognitive computing relies on identification of

observations and information, which an individual
with the best analytical thinking could not notice.
This technique helps companies identifying new
opportunities which can lead to better results in
competing with other companies. Therefore some
organizations from industries such as health, scien-
ce, government and banks use the abilities of cog-
nitive computing to face their biggest challenges.

Semantic web

Step towards self-learning can be found already

in web-oriented services, where information content
is adjusted both to human and computer usage.
Search engine optimisation (SEO) of web pages
assigns indexes in HTML code and their content becomes more
readable for search engines. In this case we are talking about
so called semantic web, which is readable not only for humans
but also for computers. Main effort is focused on how machines
understand a published article, to unable machine to make its
own judgement. Here we are approaching Ontology enginee-
ring, the area in machine processing of information which repre-
sents a comprehensive dataset of particular domain (in the case
of web pages, it is the dataset of rules which enables machine
to extract new information from the known one). Figure 1 pre-
sents a very simplified example, where John and Janette share
the same parents so the machine is able to evaluate their mutual
relationship as siblings.

Fig. 1: New information derived from the existing one
Source: Elaborated by the authors

Over the past few years, a couple of ontology languages
have been developed which can be applied in semantic web.
Some of them are based on XML, e.g. Ontology Exchange
Language (XOL), SHOE (which was based on HTML) and On-
tology Markup Language (OML) (Bisco, 2005 [5]).

The XML is a low-level tool able to handle various prob-
lems. Its advantage is the ability to describe mutual relation-
ships among data, but the description language is too com-
plex and there is no standard for describing data with pure
XML. Therefore it is necessary in case of mutual information
exchange to use DTD (Document Type Definition) to describe
the type of exchanged data. The next steps in the evolution are
languages RDF and RDF schema, which were created by the
W3C consortium. Unlike the XML, RDF can describe the struc-
ture of data as well as data themselves. RDF schemas allow to
create RDF structures, where hierarchy of concepts could be
defined (Babjak, 2004 [4]).

RDF language was created for modelling, description and
exchange of data sources (Figure 2). It uses a simple data mo-
del to describe sources and source types. Source type is de-
scribed by Triplet (Subject, Predicate, Object) (Durech, 2008 [8]).

Semantic web due to its understandability gives an oppor-
tunity to approach another source of unstructured data on Web.
Internet of things also contains vast amount of unstructured da-
ta where cognitive computers can discover new interdepen-
dencies, extract information and build predictions for the future.

Fig. 2: RDF and RDF schema in practice
Source: Elaborated by the authors

However, maybe the most interesting web-resource for da-
ta-wise is social media which have become so popular over the
past few years. Social media platforms provide possibilities to
analyse opinions and statements by people about products and
services on the market. Song, Cheon & Lee (2014) [20] state
that we can see so called «domino effect» with mass reac-
tion on individual statements about some products. DAvanzo
and Pilato discovered that 80% of customers share opinions
with their friends about products and services. These opinions
have much higher relevance than expert opinions. According to
DAvanzo & Pilato (2015) [7] merchandisers take this fact into
account and create space on their web-pages for sharing of in-
formation between customers. Social media have become un-
limited source of information. Processing of such large amount
of data requires smart IT systems with cognitive data analysis.

IBM Watson

IBM is one of the leaders in development of cognitive sys-
tems and artificial intelligence (Al), and its system named Wat-
son is a flagship of Al applications. IBM Watson is a supercom-
puter system that combines artificial intelligence and sophisti-
cated data analysis software. The supercomputer is named af-
ter the founder of IBM, Thomas J. Watson. It has data proces-
sing speed of 80 teraflops (trillions of floating points per second)
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and access to 90 servers with multiple data storage. It has 200
million pages of information that are processed according to six
million logic rules.

It incorporates IBM’s DeepQA, designed for gathering in-
formation and includes software for language processing and
machine learning. Future use of the IBM supercomputer Wat-
son is not yet entirely clear, but we see processing of online in-
formation very promising, as this system can provide results
unattainable for standard search engines.

3. Purpose and methodology

The goal of our article is to focus on using cognitive sys-
tems in analysing unstructured data. One of the major sour-
ces of data is social media. This source brings both objective
data and subjective emotional reactions to surrounding reality.
These emotions can be produced as a reaction to goods and
services on the market. Therefore this source of data is suita-
ble for marketing analysis. Analysing unstructured data could
be very difficult but newly emerged cognitive systems may han-
dle them.

To achieve the goals, the authors have applied both secon-
dary and primary research methods. A case study was selec-
ted as a primary research method due to the possibility of fur-
ther research of the subject. Based on previous research, the
authors have identified social media as an interesting area of
rapidly growing number of public unstructured data. New tech-
nological applications in cognitive computing allow processing
unstructured data more effectively.

Secondary research was conducted with a quantitative
method of querying the data source and analysing the results
by IBM Watson. The actual analysis system used method of
observation and finding mutual relations. We used secondary
unstructured data identified by the queries in social media as
data source.

Presentation of the results of the case study includes:

* Forming the investigative query on price of a new product
(«Samsung Galaxy S7») over a period of two months from
its launch;

e Transforming the query into the IBM Watson system and

setting the parameters;

Analysing of outputs from the IBM Watson;

Formulating conclusions.

4. Results

Analysis using IBM Watson Analytics

For research simulation, the authors decided to analyse the
perception of price of a new Samsung product, Samsung Ga-

laxy S7, during two months from its launch. We conducted a

survey among students (age group 18-25) in a timeframe from

03.01.2016 to 04.30.2016. Results of our research could be

ECONOMICS AND MANAGEMENT OF ENTERPRISES

interesting for companies involved in marketing of mobile com-
munications’ products. For use of IBM Watson and its modules
for analysis of social media, a query specified in Table 1 has
been defined.

A full range of unstructured data sources available in the
free version of IBM Watson was used for the analysis, name-
ly: Twitter, forums, reviews, videos, blogs, and news (Fig.3).

When analysing initial data, the system identified 10,812
documents of which the subsequent processing identified
5,494 relevant documents with search terms occurred in 6,384
cases. The IBM Watson Analytics generates results in the ca-
tegories shown in the table 2.

The Topics category shows the occurrence of a relevant
data during the two months that were selected for the case
study. As seen in Figure 4, the release day of the product
(March 8-14, 2016) can be easily identified by the increase in
the number of mentions.

In the examined period (3/1/16 to 4/30/16) the authors
were interested not only in the frequency analysis, but es-
pecially in the emotional load of the posts written: whether
they were positive, neutral, negative or ambivalent (Figure 5).

Tab. 1: Query definition

* All alternatives have been used
** Slovak language was used in the queries
Source: Elaborated by the authors

Tab. 2: Results in categories

Source: Elaborated by the authors using IBM Watson
Analytics

Fig. 3: Data sources
Source: Elaborated by the authors using IBM Watson Analytic

Fig. 4: Share of voice trend
Source: Elaborated by the authors using IBM Watson Analytics
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It was found that neutral posts predominate, with the positive
ones as the second.

Price of the analysed product was seen predominantly
as positive, with a large percentage of posts having neutral
stance on the price, which might be interpreted as percep-
tion of the price as adequate for the new product. For marke-
ting analysis it is also interesting to look at the sources of da-
ta that IBM Watson Analytics identified as relevant and used
for its analysis.

In the Figure 6 we can see the impact of marketing cam-
paign on different social media platforms. Given the featured
new product, it has highest exposure in news media, followed
by online videos, which makes sense if you are addressing
young generation, like we did in our study. Forums were on
the third place (we can speculate that they contained most of
immediate feedback and reaction to the new product on the
market), followed by blogs. The only separately analyzed social
network - Twitter - is ranked second to last. Placed last were ex-
pert reviews and articles.

Here we can provide interim analysis to evaluate effective-
ness of marketing efforts in selected social media.

Other outputs that are provided by IBM Watson also in-
clude information on the demographic and geographic compo-
sition of the sample. Given the level of development of this sys-
tem, both categories are only partially relevant. Only sources
written in English, French, German and Spanish are taken into
account. It should be added that at this point of evolution, so-
cial networks are represented only by Twitter, which is not the
most widely used social network. IBM is constantly working on
expanding data sources for its analytics.

5. Summary of the findings

In the case study presented, the authors have indicated va-
rious interesting possibilities of using cognitive computer sys-
tem IBM Watson Analytics in marketing analysis. They can be
summarized as follows:

e There is no need to use structured data in the analysis. Cog-
nitive systems are able to get their own data mined from raw
resources.

Fig. 5: Sentiment of the posts
Source: Elaborated by the authors using IBM Watson Analytics

e Sources of analytical data handled by IBM Watson in the so-
cial media module include the data in an unstructured format
that is currently generated in largest quantities. System can
provide analysis based on context data as well.

e Processed outputs depict the overall perception of product
in social media, provide feedback on the effectiveness of the
marketing activities, and show where to focus new marketing
campaigns.

The main benefits of marketing analysis is in the detection of
long-term trends, avoiding past mistakes and use past successes
(Lesakova, 2002, [15]). The future will show how cognitive com-
puting systems will assist with strategic, economic and political
decisions, thus accelerating global trends in formation of ideas
and rationalization. Future IT services models will be based on
cloud services growing with extended cognitive approach in ap-
plications and APIs, which will combine, filter, analyze and pro-
vide intelligent semantic content that is meaningful to the corpo-
ration and the employees themselves (Tolido, 2014 [22]).

According to IBM, 80% of the data generated during the
past two years had the form of unstructured data - in the form
of emails, articles, blogs, discussion forums, posts on social
networks, and files in document format, HTML or PDF. In to-
day’s world of Big Data we need to process these unstructured
data and acquire information that they provide. Deloitte (2015)
[6] states that exactly such tasks are suitable for cognitive sys-
tems capable of handling large amounts of data.

6. Conclusions

The effectiveness of the IBM Watson depends greatly on
the sources that it can analyze. In our case we had up-to-date
news sources, but only Twitter was analyzed among social net-
works. This, together with the correct setting of filters for the
examined sample, affects the relevance of the analyzed data.
Being aware that the more specific the sample is, the more re-
levant the analyzed data are, we must not forget that the re-
levance of the analyzed data is also affected by the combina-
tion of terms that the system is looking for in the source data.
IBM Watson is a cognitive system, which means it has the abi-
lity to self-learning from the source data and provides conclu-

sions which further produce new context. The source data
can also be a combination from different inputs, making
it a complex system able to work with different variations
of the input data without need for individual programming.

Cognitive systems like IBM Watson have big poten-
tial when used in advance to support the introduction of
the product to the market, allowing monitoring how peo-
ple in different geographic and demographic groups react
to the product. It makes possible to adjust targeting of
the product and address most appropriate audience in
marketing campaign. IBM Watson is flexible and multi-
purpose cognitive system which can be used for research
and analysis in economics and other areas of social life.
For example, its cognitive ability to find new connections,
and generate conclusions and forecasts allows using it in
healthcare in diagnosis of complicated health problems.
We would argue that the cognitive and self-learning abili-
ties of IBM Watson are still much unexplored, and further
work with this system will provide new discoveries and
develop new applications.

Fig. 6: Social media source types
Source: IBM Watson Analytics
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