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DOESTHE INTRODUCTION OF THE BOND MARKET REDUCE THE
INTEREST RATE ON KOSOVO BANKING INDUSTRY?

Florin Aliu, Orkhan Nadirov, Dawuda Alhassan
Abstract

Kosovo does not have a bond market which would enable companies, people and other
economic agents to have access to it, that would have been a substitute for the companies to
get other sources of fundeside banking sector. The Kosovo economy has only one source

of institutional money injected into the economy and that is the banking industry. Bringing
back the money of Kosovo Pension and Saving Trust (KPST) to Kosovo would have been a
huge injection dr the economy to raise GDP and lower unemployment. Since the companies
in Kosovo contain a lot of asymmetric information within their financial statements, clearing
the way for KPST how to allocate their investments in Kosovo would be through alleviating
asymmetric information. The paper stands on the general concepts of the asymmetric
information and how to alleviate it within the financial market and particularly within the
bond market. The other part of the paper concentrates on theoretical frameworo ho
eliminate asymmetric information for the companies who want to get funding from KPST.
Therefore, it is necessary to have healthy banks and better environment to have a sound bond
market. On the other hand, bond market may increase the health of tlhamkgancing

market competition.

Keywords:asymmetric information, Market competition, Kosovo Pension Fund, Interest Rate,
bond market

1 INTRODUCTION

Competition is proven throughout theoretical paradigms and also tested with empirical results
that it is thekey driver of productivity, innovation and growth acceleration. Since the banking
industry in Kosovo is the key institutional money injection into Kosovo economy, there is a
huge concern if the interest rates in the Kosovo economy is set up from thetitompe
among the banks or it is driven up by the banks throughout their market power (banks set up
interest rates on their own). According to Aliu (2015), the banking industry in Kosovo has
higher interest rates on lending activities than regional coantrbile all risks are lower,

such as public debt, ngrerforming loans (NPL), exchange rate risk, economic growth and
etc. In this paper we built our research questions based on paradox that the risks are lower in
Kosovo than regional countries while irget rates spread is higher. In our paper, we will try

to find out the answers to these questions: Do the interest rates in the Kosovo banking
industry reflect the risks that the industry is opposed to? Does the establishment of the bond
market create preare for the banking industry in Kosovo to lower the interest rates on
lending activities while raising the interest rates on deposits? These questions have been
intensively debated throughout the paper.

The view that the interest rates spread lies on rgémeicroeconomic principles of price
signals and market competition has been attracted for many years by scholars in emerging
countries to attain research on bond market. The main reasons for starting a bond market in
emerging countries were to fund fisaeficit and sterilise large capital inflows (Turner,
2002). According to Yoshitomi and Shirai (2001) and Shirai (2001), banking markets should
be developed before bond market established and they suggested several reasons for this.
First, households hava greater preference for liquid shtetm bank deposits; second,
institutional investors are immatur ; third, very few large companies are enable to issue
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bonds; and last main problem is that the legal and judicial infrastructure is not in place. But,
some economists believe the health of banks in emerging countries can be increased after
developing bond market. For instance, Greenspan (2000) provided that bond markets can act

|l i ke 6spare tireb6b, they can s umeeshedtsiatedralas a
and banks are rationing credit. Greenspan (2000) stated that in the moment when there is a
Al oss of confidencefi in the economy than t he

But in contrast to Greenspan (2000), Hawkins (2@@2)siders that in times when banks lose

the confidence within the economy, bond market will not be an efficient substitute. Further he
comments that asymmetric information is even deeper, because bondholders have even less
information for the bond issuetisan banks have for their clients. Moreover, previous work of
Hanson and Roca (1986) is inventive study on the determinant factors affecting the interest
rate spread. Their study contained a sample of 29 countries for a period of eight years where
factors such as financial costs, recession, competition and inflation were statistically
significant. Our research differentiates itself from the prior studies concerning the banking
industry in Kosovo in the following aspects: 1) It gives a clear picture hdwirtg back to
Kosovo allocated investments of the Kosovo Pension and Saving Trust (KPST) as a key
ingredient for establishing bond market . 2) It shows clear outlook how to eliminate
asymmetric information during the listing process, which would enableoatipanies in
Kosovo to have access in the bond market. 3) It gives practical overview how to ensure
competition within the overall financial system.

The paper is constructed under two objectives. First tries to find out the impact of introducing
the bondmarket on the interest rates in the banking industry of Kosovo. The second objective
IS trying to give theoretical construction how to eliminate asymmetric information during the
process of listing companies in the bond market. To this end, we use taqtetiification
standing on the microeconomic concepts of market competition, asymmetric information and
price elasticity through graphical illustration. The main contribution of our paper lies in
practical forms how to ensure a competitive environmatttinvthe financial system (reach
financial market equilibrium) through the bond market where the banking industry is not the
only institutional money injected into the economy.

The remaining structure of this study is as follows: First part encompass®iigtion and
briefly reviews related literature. The second part contains theoretical background. Used
methodology is presented within the third section. Graphical explanation is presented within
the fourth section. Authors present overall evaluation gmeéhg conclusion in the last
section.

2 THEORITICAL BACKGROUND

According to the general microeconomic principles competition is a key driver of innovation
and productivity, also competition among the entrepreneurs and economic agents drives
prices down inthe industry where the companies are operating (P=MC), so it means in a
perfect market competition companies are operating with profits close to zero. Basically,
economic agents will end up in a price war, which will drive prices down. In perfect
competitve environment players do not have a market power to determine the prices
compared to monopoly and monopolistic competition where players have some market
power. The market consists of many buyers and any single buyer has a small fraction within
the market Since the buyers is a price taker in his purchase, they do not have any impact on
determining the price within the market. The market contains many sellers and any single
seller has an insignificant impact on the market to affect the prices, so iraskishe seller
operates as a price taker. Since he operates as a price taker, he only chooses the level of
production that maximizes his profit. Firms that sell in the market are free to enter and exit.

9



The goods sold by the sellers in the market are hemmgs. Buyers and sellers in the market

are assumed to have perfect information. Both buyers and sellers know the prices driven by
the market. The demand side of the market contains all potential buyers, and each of the
buyers which compound the demandesithve their own preferences, consumption and level

of income (Jehle and Reny, 2011).

a“(p)=4ad'(p.P.y') (@)

i 1
In our case the demarig®) would contain all people, economic agents, government etc., that
are looking for recourses to financeithdaily activities or their daily needs (Jehle and Reny,
2011). The supply side contains all providers of the products or services (q) in a particular
market, which non of them has a market power to determine the prices. In a short run, number
of playerswithin the market is limited, profit incentives push other players to join the market
and drive prices and profits of existing players in the market. On the supply side the equation
contains these elements:

a°(p)=4 a'(p.W) 2)

il's

Market demand todker with the market supply determine the price and the quantity traded

on the market. Market equilibrium is achieved at a price (p) when g~d (p)=g"s (p). So
basically under these circumstances, no economic agent in the market is interested to change
his behavior (Jehle and Reny, 2011). In order to ensure competition within particular market
there are assumptions that should be accomplished which are depicted below:

Assumption iHomogenous product: money is homogeous in each bank, moreover the
products thabanks are offering are almost the same.

Assumption 2 Low transaction costs: For economic agents, is quite easy to have access to the
prices delivered from the banking sector through internet accesses or through getting the
information directly from the dnk. Establishing the bond market would be also under low
transaction cost to get the information on the bond prices, interest rates and their
denomination, since all the necessary information will be accessible online. Assymetric
information is linked wit the concept when one party has less information than the other
party involved in the transaction (buyers or sellers). Pionering work of Akerlof, Spence and
Stiglitz (2001) on market with lack of information shed light on the concept of market
disequilibium, where one part of the market has more information than the other part of the
markets. Borrowers know more than the lenders cocnerning their ability to repay their debts,
managers are more aware for the compay then shareholders. All these problduesl invo
within the markets lead to disequilibrium and also to speculation concerning particular prices.
Moreover, Liu and Wang (2016) concluded that due to market power, information asymmetry
may decrease welfare loss.

Assumption 3 Free entry and exist in aht run: stands on the general concept of matured
industries, if there is a profit realized on particular industry new entries will occur and drive
profits down to the level of price equals marginal costs (P=MC). This condition in the
banking industry of ldsovo is hardly achieved since establishing new bank requires certain
rules and regulation that new potential bank should fulfil.

10



3 METOHODOLOGY

There are multiple forms how you can make pressure on the banks to lower interest rates. One
is through laws andegulation in force on purpose, of reaching market competition in the
industry if they are speculating on the risks. The other is naturally making pressure on them
through capital market where money will move toward those segments that return signals
offer better prospect.

———
Kosowo Pension
Fund

— —3

"‘| Prishtina Stock ". T
', MMarket _;‘:-Eilng Bonds and Stocks

e~ ] Agency for
Privatization .:
.. Fund A
Agenocy Tor Risk
Assarmeant
e.-cur ity and\‘\ £ Mo atza Sas
Exchange
\\C:-Dmrnslon
\\\ +
T Listing Process if
T4 Companies are |
\ ra issuing Bonds T
o .
v — .
. L ~_ .
d — Ty ~,
e /’/ TR ™,
: rMarket N .
i /’{; Analysts ,-"‘\\ T T
- - - . - "
e N — — D
- //\ T I
ra T s T
A e
[ A - i T

— Company A Company B Company

Figure 1- Investing in Prishtina Bond and Stock Marketurce: Authors own model

Fig. 1 explains one of the forms to bring back allocated investments of the Kosovo Pension
Fund, as far as the law constraints investments only onciadasssets because of liquidity
concerns (KPST, 2004). Kosovo should create Prishtina Stock and Bond Market in order to
enable for domestic companies to get listed in it. The efficiency of the stock market is
depended on multivariable factors such as mauof trading, information asymmetry,
regulatory framework, judicial system, political will and etc. Companies which issue bonds

wi || go through the agency which we have na
Agencybod. Bond has i terds rgflectect iy tha mtdrestarates.uTddse p ay
companies that are audited from big five worldknown audited companies will not contain
asymmetric information on their financial statements, they will be only appraised on the
ability to pay back the debts on thime, and consequently they will be appraised on ratios

such as performance, liquidity, debt and so forth. Those companies who are not audited from
the big five, for them the AN Debt Assessment
will reducetheir bond price, which is common law how debt markets operate. For instance, if
interest rates on the Prishtina Bond Market are in the range of 8% we will see huge
movements from banking deposits toward Prishtina Bond Market. Here, 8% means interest
payments for the company that is issuing that bond, and on the other side that is income for a
person, company or government who is buying the bond. Equally the issuer and buyer of the
bond will be happy to generate that transaction (as far as for the issuere profitable to

issue that bond than to get credit from the banks, the buyer will earn higher returns than
depositing money in the banks) and we will see huge capital movements from the banking
industry toward stock market as a result this will mpkessure on the banking industry to

lower interest rates to the level of 8% or even lower in order to attract their depositors to keep
their money in the banking industry.
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Figure 2- Process of Risk Appraisin§ource: Authors own model

Fig. 2 showsthat investments will be allocated on three types of companies based on risk
preferences, some people are risk averse and allocate their money in company A, some are
risk neutral and they are not concerned at the risk level they just want a certain amount
expected return for a given level of risk and the others are risk lovers which invest in
Company C. Money will flow en route on those sectors and industries where prices and
profits are increasing. This scheme will push companies toward formalizatodento keep

their financial statements not fraud, as far as for them is less costly to obtain credits from
bond market if their financial statements are audited. As an outcome banks will feel the
pressure of capital flight from their balance sheetshenwtay to bond market, they will lower
interest rates on lending activities and raise interest rates on deposits. It will be more
profitable for citizens to invest in bonds than keeping their money on bank deposit which does
not cover even the inflationvel (CBK, 2013). Kosovo Inhabitants, Foreign Companies and
Domestic Companies can buy bonds on the bond market based on their risk preferences. The
model is built under the assumption that three companies have strong ability to pay their debts
(all the ratos are the same) on time but they are audited from different companies. We are
using these assumptions to simplify explanation.

Company A: Is audited from big 5 worldknown audited companies which eliminates the risk

on financial statements (so if finankcgatements are fraud the responsibility drops on audited
companies), and according to the AAgency for
their debts on time is high and therefore it is rated AAA. So, the price of the bond has gone up
and its oupon down.

Company B: Contains more risk for the reason that its financial statements are audited from
domestic companies, because of that its coupon rate has gone up while its price has dropped
down and is rated BB. Denomination value is all the sam#fee companies.

Company C: which is not audited by any domestic or international audit company, it contains
a lot of risk that its financial statements might be fraud. Therefore, its coupon rate is higher

12



compared to Company A and Company B, as welldborce has dropped down in a much
superior range than the other two companies.

4 RESULTS

Explanation driven from the (Fig.1) shows how Kosovo Pension and Saving Trust and
Privatization Agency of Kosovo could bring back to Kosovo investments that they have
alocated outside Kosovo. This will be realized through establishment of the Agency for Risk
Assessment and also establishment of the Prishtina Stock Market. Moreover (Fig. 2) which
enables creation of the competition within the financial system and ficydar pressuring
banks to lower interest rates on lending activities and raise interest rates on deposits, shows
how the asymmetric information will be alleviated via audited companies and through agency
for risk assessment. The other part of the diagtemonstrates how companies, government

of Kosovo, Kosovo Pension and Saving Trust, Kosovo Privatization Agency via participating
in the bond market will be a significant player to reach equilibrium in the overall financial
system (general theory of marleetmpetition).

5 CONCLUSION

The banking industry is a crucial element of the inclusive economic growth of Kosovo due to
the fact that is the fundamental component of funding business ideas and their daily
operations. Therefore ensuring competition within thenking industry is decisive for
delivering better products, lower prices and higher efficiency. Ensuring competition within
banking industry is in line with the laws established from the parliament of Kosovo on
competition issues (KCA, 2016). Kosovo hawat been able to establish the stock and bond
market during the transformation of the real economy in comparison to some countries of ex
Soviet Union such as Czech Republic, Poland, Slovakia, Hungary, Romania etc. Kosovo
financial system in order to adah@ additional source of funding within itself, it is suggested

to bring back in Kosovo allocated investments of KPST and Privatization Agency which
would create supplementary competition toward the banking industry. Kosovo Pension and
Saving Trust (KPST) &s allocated investments abroad around more than 1 billion euro
(KPST, 2013), bringing back those monies in Kosovo would contribute on raising whole
liquidity of the economy, GDP acceleration, lower unemployment. Allocated investroent
KPST would generat extracompetition within all financial systems (in particular on the
banking industry) through lowering interest rates on lending activities and raising interest
rates on deposits. Theoretical concepts expressed on (Fig.1 and Fig. 2) shows overview map
on how companies can emit bonds and have access to funding, while standing on these
statements economic agents will buy bond based on their risk preferences. KPST would have
been a one of the key engines on ensuring competition within the financial system.
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THE ANALYSIS OF MANAGEMENT SYSTEM OF ECONOMIC
DEVELOPMENT OF SUGHD REGION OF TAJIK REPUBLIC

Avezov Azizullo Khabibovich, Azimova Mashokhida Azalovn® S e my s | P8

Abstract

The paper analyses economic indicators of Sughd region in-ZM4) reveals tendencies

and problematic issues of regional modern economic development and considers the
economic development management system of executive auth@sitya conclusion we
suggested the implementation of unified regional gilesiness support portal, which also
might be approbated at the national level after successful results.

Keywords:Sughdregion, Tajikistan, economic development, management syiStesiness,
portal.

1 INTRODUCTION

Since the Independence the Republic of Tajikistan has declared the course towards ensuring
sustainable development of national economy, increasing living standards based on
development of mechanisms of market economy, pnoygidational security, unity of nation,
preservation and development of cultural traditions.

Considerable changes of its spatial structure of economy became one of consequences of
acquisition of the state independence by the Republic of Tajikistan. $pecinomic
problems that caused deterioration of national economy were designated in each region of the
country. Differences of economic and geographical conditions justify the existence of specific
regional problems that should be noted.

According to Consi t ut i onal Law of AOn Procedure of
Territorial System of the Republic of Taj ik
current administrative division of the Republic of Tajikistan is following:

- South- Khatlon region.

- North- Sughd region.

- East- GornoBadakhshan Autonomous Region.

- West- Districts of Republican Subordination (including the capifalishanbe).

The condition of economic development of all four regions allows to refer them to
problematic group, however @ of them can be referred to developing category by
particular indicators. Each of regions has the resource potential (natural, scientific and
technical, labor, production) the effective use of which is important for both, development of
the region, anddr national economy in general.

In conditions of modern economic model of Tajikistan the development level of region's
economy is based more on concentration in their territories of the most favorable types of
economic activity than by the technical leeéproduction.

Differentiation of conditions for conducting economic activity and unequal distribution of
objects of energy industry, the industry and other production branches on the regional level
requires concentration of research on economy of Tajikjsin particular, of the Sughd
region as an important region.
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The Sughd region has great economic potential, that depends on effective management
system, taking into account features of social and economic processes, which will lead to
increase of compigiveness of the region. The importance of the Sughd region in the
economy of the Republic of Taji kistan and
research.

Based on actuality of the research the purpose of this paper is to analyse the existing
ecaromic development management system of the region aadite at recommendations
for perfection.

2 METHODOLOGY

There are several approaches, containing a simplified solution to the problem of effective
management nowadays (Andronnnikova and et.al., 20@2ind & Kisel'nikov, 1998;
Afanas'ev et.al., 2001; Smirnov, 2007; L'vov & Granberg, 2004).

Firstly, proposed to evaluate the effectiveness of management by indicators of economic
development and economic activities (production, national income, prodyotitat).

Second, the management costs are equated to the administrative costs, which allow to
determine the costs for the "production” of the administrative act, law, regulation, decision,
etc.

According to Smirnov ( 200 %hpds if eftective snanagemgeati r e d
ofsociale conomi ¢ devel opment of -styhset ernedg,i oin. e .n ecvoe
the effectiveness of management decisions requires to reveal all essential relationships and to
establish its influence in view diese relationships on the behavior of the whole system, not

just to part of it.

The management system of economic development of the region is rather complicated subject
of research as in terms of analysis and in forecasting its development as weledessary
to consider a set of various factors that impact on regional development.

The main methodological approaches to the analysis of management system of economic
development of the region allow to use them in an assessment of the social and economic
processes happening in the region, to estimate consequences of political decisions on
enterprise activity of formation of investment climate, etc.

Thus, formation of a management system of social and economic development of the region
is too complicated drause formalization of external and internal processes is almost
impossible. Herewith the modern scientific approaches to the formation of regional
management system solve the management tasks only within the required parameters.
Generally, these paramededefine a common vector of development of s@tonomic
system.

3 RESULTS

Economic globalisation political processes, the accelerated technical development,
acceleration of welfare requires attention to regional development.

Strategy on theustainableeconomic development of the Republic of Tajikistan, increase of
public administration efficiencygreation of favourableinvestment climate is reflected in
"National Strategy of Development of the Republic of Tajikistan for the period of 2015"
(National Deelopment Strategy of the Republic of Tajikistan for the period to 2015, 2015).
The matters of economic development have been specified in "The Program of Economic
Development of the Republic of Tajikistan for the period of 20IH&(legislation of the CIS
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(Commonwealth of Independent Statesountries, 2015 the Republic of Tajikistan
developed according to the Government resolution of Jun@@,, No. 316 (Ministry of
Justice of the Republic of Tajikistan, 2001).

Sughd region is among the most develbpegions of the Republic of Tajikistan and has an
important role in an economic complex of the country. Nowadays more than 100 various
branches and types of production are located in that particular region. Sughd industry includes
nearly 750 industrial reerprises from which more than 250 are small and large companies.
The sustainable development of Sughd region has an important role in strengthening the
economyof Tajikistan Mirsaidov, 2015%.

The main spheres of production are the food industry whidiased ondevelopmentof
agricultural production (first of all, vegetable growing) andlight industry which is
connected with a full cycle of processing cotton.

Sughd region attracts not only tl®mpaniesbut also individual foreign investors. The
entagprises located in the region are engaged in international trade with 64 countries of the
world (9 CIS countries and 55 foreign countries). Free economic zone "Sughd" is successfully
functioning in the region (Executive authority of the Sughd region, 2014)

The President of the Republic of Tajikistan Emomali Rahmon noted at the ceremony of laying
foundation of the metallurgical plant in Istiglol city on April, 2014: "Sughd region has huge
industrial potential, and we comprehensively support the initiafivesponsible persons and
experts of the industrial sphere in transformation from the agrarian and industrial region in the
nearest future to the industrial and agrarian region” (Official website of the President of the
Republic of Tajikistan, 2014).

The gowth rateo f t he SugGrmods Regiogal Brodacs (GRPgflects positive
dynamics as state economy during the period of ZWet (fig. 1). The volume indices of
GRP in 2014 has reached 11 billisomonis whichis 28% of GDR the revenues of the
regonal budgeteachedl03,1%, 1 billion 143,9 milliorsomonishave come to the budget of
the area, this number exceeds the planned indicator for 34,2 nsidiimonis The volume of
industrial production output has reached 3,8 billspmonisin 2014 which &ceeds the
indicator of 2013 for 846 milliosomonis

8,1 8193

7,9 7,7

O =N W R Uy N 0 WD
1 1 1 1 1 1 1 1

2010 2011 2012 2013 2014

m Sughd region  ® Republic of Tajikistan

Figure 1i Dynamics of GRP of Sughd region and the Republic of Tajikistan in-2018, %. Source:
Executive authority of the Sughd region, 2014; Rafieva, 2015.

The growth of agricultural productiooutput in comparison with 2013 was 30,4%. Foreign
direct investment inflow to economy of the region increased by 80% in 2014 and reached
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$242,3 min. The cooperation with Commonwealth of Independent States countries is also
developing in Sughd region on thasis of bilateral agreements. However, indicators of 2014
also reflect some negative tendencies:

- the decreasm growth rate of GRP;

- 121 industrial enterprises showediecreasen production, and 34 didn't function at
all (Executive authority of the Shd region, 2014)

- nonfulfilment of tax revenue planning in Kanibadam, Zafarabad, Pendzhikent
districts.

Tablel Tax revenues of the region and cities in 2013. Source: (Avezov, 2015)

Khujand Kanibadam Penjikent Sughd region
ST;’;?' thousand.| 5930082 58988,8 159609,4 | 1369740,1
at % 100 100 100 100
Including, %
Industry 12,9 55 61,8 24,7
Agriculture 0 21,0 2,5 30,8
Construction 6,8 0,3 0,9 2,1
Transport and 15,2 35 0.4 7.1
communications
Trade 4.0 1,9 0,4 15
Servies 18,7 5,7 0,3 18,2
Other 42,5 62,1 33,7 15,6

Analysis of the data in table 1 shows that in Khujand budgeting income is mainly due to
industry-12.9%, transport and communicaticrks.2%, services18.7% and other sectors of

the economy 42.5 %; Themain sources for Kanibadam only two: agricultur21%, and

other sectors of the economy. As for Penjikent 61.8% revenue it provides the industry, the
foundation of which is the single largest mining and processing enterprise.

It should be noted that thmudget, the revenue of which is diversified, more resistant to the
negative factors of the economy, in contrast to the budget, the revenue of which is not
diversified.

Stability of the regional economy particularly depends on the timely formation of tigeetou
revenues. Industries, which tax revenues form the main part of the income of the budget
should be under deep control by the management system of the region.

In this situation,we suggest the analysis of management system of economic development of
Sudhd region of the Republic of Tajikistan. Structural divisions of Sughd executive authority
directly or indirectly participates in theconomic development and have an important
influence on theconomiadevelopment of the region. They are:

- department of imestments and state property;
- the finance department of the area;

- department of public service on supervision in the sphere of work, employment and
social protection of the population in the region;

- department of justice;
18



- department of environmental proten (The official website of the Executive
authority of Sughd region, 2016).

Besides, the activities of the regional coordination centre of the Ministry of Industry of
Tajikistan is very important, as well as structural units of the Chairman unit areags

- department of energy and industries;

- department of contacts and decisions;

- construction sector;

- department of transport and communications;
- control department.

The significant role for an economic development of the region and application ofeprivat
initiative plays the activity of regional Chamber of Commerce and Industry (CCI). Effective
interaction of independent, netate, norprofit organization as the Chamber of Commerce
and Industry with regional authoritative institutes assists for thelajf@went of regional
economy, formation of modern industrial and financial infrastructure, creating favorable
conditions for business, for development and establishment of trade and economic relations
with foreign partners (Website of the Chamber of Commest the Sughd region of
Tajikistan, 2015).

There is aneedfor improvement of Sughd management system of economic development, in
modern conditions, decreasef economic indicators and negative tendencies, despite the
existing management system of ecomo development of the region. It is important to note
that various researchers earlier offered and offer now various options of measures of
improvement of economic development of the region.

Issues of regional economic development, support of small lsssipaint business are
reflected in researches of I.P. Rakhimov, Yu.N. Alimova, A.A. Kayumov (Rakhimov, 2002;
Alimov, 2006; Kayumov, 2007). A.A. Baymatov points out the importance of a sustainable
development of regional economy and problems of persjgedévelopment of Sughd region
(Baymatov, 2015). The necessity of formation of strategic reference points of a sustainable
development of the region is indicated by A.H. Avezov (Avezov, 2015). The importance of
developmenbof joint ventures for theeconomyof Sughd region is emphasized by M. M.
Kayumov (Kayumov, 2007).

In our opinion, without denying importance of the mentioned aspects, today in the conditions
of information society formation, creation of the unified portal for business support (including
innovative)at the regional level is vital, on which actual information on support of medium
and small businesses would be posted and from which transition to the official websites of
various public organizations (website of the president of the Republigjiistan, regional
executive authority, tax authorities, customs department, etc.) would be possible. Except
undoubted advantages to businessmen onwtlissite,it would be also possible to fulfill a
number of national objectives. So, within the spedifinternet resource by the authorities of

the Sughd region could be organized cooperation on development of mechanisms of
monitoring and an assessment of results of programs of the state support of business, and also
use of results of an assessment wHanrpng new initiatives, including the following:

- the system of monitoring including indicators of expenses to support enterprise
projects and creation of innovative products (services) which would be estimated
during a certain period of time (annually)fhrannually, monthly);
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- the mechanism of a usual assessment of all business support programs activities which
considers peculiarities of state intervention in enterprise projects and precludes the
exclusion of project risk by use of portfolio approach;

- paricipation in estimation process of the independent external experts applying
modern techniques in their work;

- Integration of regional information for completeness of general situation description
and simplification of comparisons.

The specified actions wédipromote economic development not only in the Suglgtbnbut
also in all country and could play an important role in information exchange between
authorities and enterprises.

At the samdime, we recognize that expansion of information exchange praessupport

of business is important factor improving gheductivity of social and economic activities,
especially at the existing level of technological development in the Republic of Tajikistan. At
the same time, there is a certain problem withdis&ibution of economic or technological
experiencein other branches of economy, and it fully concerns opening of the new
companies.

New initiatives of strengthening ties between small and mediaed companies and large
state or private companies arergeideveloped in Tajikistan. However, the interrelation of
participants of enterprise projects in tietionaleconomic system in general remains weak, in

our opinion, it has to be the object of constant attention from the state side. Therefore, such
initiative ascreationof a regional unified portal of business support has to be realized in the
nearest future. This portal could become the pilot project and tested on the experience of
Sughd region as one of teeonomicallydeveloped regions of the countRurther practice of
regional portal functioning could be thasisfor the activity of the unified state portal of
business support on the scale of the Republic of Tajikistan.

4 CONCLUSIONS

According to our research results we developed following conclssar the development of
the management system of economic development of the Sughd region of the Republic of
Tajikistan.

The necessary structure of institutions of governance and support for economic activity is
already formed in Sughd region which ifleeted in the various executive authorities at the
regional level. At the same time, there is no regional state Intexs@irce that fullprovide
business representatives with necessary information and support. Information on state support
measures obusiness, the existing programs and realized projects in this sphere is dispersed
on various Internet resources.

Further development of economic activities and business in Sughd deEgitand creatioof

the unified (single) portal of business supportwtiuld be possible to fulfill a number of
national objectives, except undoubted advantages to businessmen by means of creation of this
website. So, within the specified Internet resource might be organized monitoring and an
assessment work on tltevelopmen of mechanisms and results of business state support
programs and use of assessment results when planning new initiatives by the authorities. This
portal could become the pilot project and tested oredperienceof Sughd region as one of
theeconomicaly developed regions of the country.

Further practice of regional portal functioning could be the basis fadinaty of the unified
(single) state business support portal within the Republic of Tajikistan. Change of approaches
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to the organization of imrmation exchange between regional government institutions and
business community on the basis of unified (single) business support portal creation will
intensify thedevelopmenbdf business and private initiatives that fully correspond to modern
and perspctive requirements of economic promotion in Sughd region and the Republic of
Tajikistan itself.
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GOVERNMENT DEBT MANAGEMENT, STRUCTURE AND
ECONOMIC GROWTH: INVESTIGATION OF THE VISEGRAD FOUR
Peter BaNoO

Abstract

This contribution investigates the relationship between government debt and economic
growth in four similar andinked countries. Visegrad Four. The emphasis is also put
onthestructure of the government debt and how the debt was created. Through the history,
there are many different ways of how the debt can be accumulated. It is important
for thegovernment to kow this, so they can use the correct debt management policies.
This paper focuses at four economies belonging to the Visegrad Four and it is using data
fromthe last two decades to investigate evidence of these debt management policies
andchanges in deldtructure.

Keywords: debt, sustainability, economic growth, debt structure

1 INTRODUCTION

In the last two decades several developed countries have experienced significant budget
deficits, while the ability of government to cope with fiscal deficits has lyeeaiving
increasing attention from economists. This is an important topic both in terms of economics
and public policy. This issue is also an important for a newly formed euro area and this is one
of the motivations for this paper. Furthermore, the Tesagoverning the European Union
impose the practical necessity of sustainable public finance and also avoid excessive deficits,
keeping the debt levels below the 60 percent of GDP.

The paper is organized as follows. The next sedtibiterature overviewdiscusses the issue

of sustainability of government debt and several different concept of it. Section three reviews
methods and data, which were used in this research. Following section discusses the results
of empirical analysis and compares the resulteacmnomies in the Visegrad Four. Finally,
thelast section provides conclusion.

2 LITERATURE ANALYSIS

In the scientific literature are several approaches to how we can estimate the sustainability
of the government debt. One of the most used and know apptoabe government debt

isto take it as a whole sum of unpaid government debts, most often specified as the amount
of money, or more accurate as a ratio to the GDP. Next approach is to consider the solvency
of the government, and if the government isvent, then the sustainability of the debt is
solvent as well. Problem with this approach is that it is quite abstract and hard to express,
mainly because methods used to evaluate the solvency and the reasoning behind it are
complicated on its own. Also itequires fairly extensive analysis to back up the results.
Another concept is evaluation of the debt burden. Sustainability of government debt is based
on nonincreasing debt, which would be induced by the debt burden. In this case however
theevaluation nethods are fairly specific and also as in the previous concept only a long run
time period should be considered to gain significant results. The next approach is using
budget limitations. The debt is sustainable if the amount of borrowing and obligatiess d

not exceeds the increase of the economy. Finally, the last concept is about the effectiveness
of the borrowed funds. This effectiveness can be measured by several different indicators, but
the reasoning behind these indicators must be concrete.
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In thepaper from Reinhart and Rogoff (2010) is made research of data of 44 countries, where
the relationship between indebtedness, economic growth and inflation is investigated. They
do not looks at hidden causes, which had created the debt, but they ar¢hmkiagt and his
structure as given. Interesting is the results of their research, where they claim that every
financial crisis will results in increase of government debt by 86 percent in the following
3years. Several authors tried to replicate theieassh like Wray (2010) or Herndon, Ash
andPollin (2013), but both papers came to different results and pointing out number
of irregularities. In the first part, they came to almost identical results that the GDP is growing
more or less steadily byi 3 percent per annum in developed economies up to the limit

of 90 percent of debt to GDP ratio. But in this part the differences occurred. Reinhart
andRogoff argue that at this time, the real average economic growth is slowing to the rate
of 0.1percent per anum. Herndon, Ash and Polling estimated this growth to be 2.2 percent
per annum. Also the limit of public debt 0f3D percent in current economic situation is
pointless.

On the other hand, the how and when the debt is created is important. Severalstatbors

out that it matters how the debt is accumulated, if it is in times of peace and prosperity, when

behind the creating of the debt may lays several hidden political issues, which has tendencies
to persist during long time period, or it is created myiimes of war, which tend to lower

when the conflicts ends. As stated in Cukierman and Melzer (1989) that debt obtained during

times of war, has a much smaller impact on economic growth and inflation.

Rose of government debt was not only observed aftent financial crisis, but also during
several last decades. As described in Tanzi and Schuknecht (1997) this is the case
of increasing size of government. As shown in their research average debt increased from
12 percent in 1913 to 43 percent of GDP BB0. At the end of the time period average debt

to GDP ratio was 79 percent for big governments, 60 percent for medium sized governments
and 53 percent for small governments.

Interesting research is made by Bolton and Jeanne (2011), which describ&ghsetineen
financially integrated economies. They mainly deal with individual banks holding of debt
in Eurozone as well as with portfolio of sovereign debt.

Lejour, Lukkenzen and Veenendaal (2010) address the problems of debt sustainability
in theeuro aea in the selected countries after the financial crisis. Concretely, which countries
are atrisk of not being able to maintain or procure their debt? The results of their research
shows that the most stable country is the Belgium and that was only inwdasbsdid not
included the possibility of an aging population, so all of the monitored countries are in need
of convert protective measures until the end of decade.

Some economic literature assumes that debt management should hold principles of sound
finance management. According to Matthews and Colander (2004) principles of this theory
could be understood as balanced budget approach. On the other hand, Forstater (1999)
andAspromourgos (2014) reject traditional doctrines of sound finance. Accordingnathiee

only reason to lower or even extinguish debt is to achieve better ratte@st which result

in increased investments and out puKam2Moeke o
(2015).

3 METHODS AND DATA

In this section are described data and methods used in this research. Various methods were
used for different part of thaesearch, but holistic approach was used to ensure
theconsistency of the entire research. To analyze the scientific literature, the methods
of generalization and systematization was used to identify the different methods
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andtechniques used in debt sussability by governments. These methods were also used
toidentify particularities used for different debt stabilizations tools and management.
Qualitative analysis of the primary and the secondary data is made.

3.1 DATA

This research is applied to study fadifferent economies belonging to the Visegrad Four,
concretely Czech Republic, Hungary, Poland and Slovakia. Annual data frorii 2098 are

used. The choice of this sample is based on high quality data. The data set used in the analysis
consist of annuatlata. Data of Poland (currency and deposits, debt securities and loans) are
only from year 2000. The main source of these data is the Eurostat database. All of the figures
have time on Xaxis and on Yaxis is measured debt levelnmllions of euro or inpercent for

better comparison.

4 RESULTS

In the following section are the results of the conducted research. The results of the research
are based on the outcome of the research, which was performed accordingly
with thementioned methods and limitations.

In the first figure (1), we can observe the evolution of the GDP in the economies
of theVisegrad Four between years of 19952014. Until the year 2008, the vyear

of thefinancial crisis, we can see the growing trend of GDP of all four observed economies.
From the year 2008, economies of Czech Republic, Hungary and Slovakia show almost
nochange in economic growth. Only Poland after the recession has returned to the growth
state of the economy. It is also a noticeable, that the GDP of Slovakia, has sutfessera
impact of the financial crisis as other 3 observed economies. This is most likely caused
by acceptance of euro as national currency at 1.1.20009.

GDP - Current Prices
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Figure1l GDP in Millions of Euro (data soureeEurostat)

In the following figure (2) is the government consolidated gross debt. From the figure it is
obvious, that for almost entire time period the debt was increasing steadily. After the financial
crisis, when various problems of European countries have surfaced, individuabs@aes

to pursue a policy to reduce their debts. Hungary and Slovakia were able to stop the growing
trend of government debt. Furthermore Czech Republic and Poland were even able to begin
reducing its obligations.
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Government Consolidated Gross Debt
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Figure2 Goverrment Consolidated Gross Debt in Millions of Euro (data souEgostat)

By combining constants from figure 1 and 2, we get the debt to GDP ratio, which changes are
represented in figure (3). During years 1992000, we can observe very slow increase

in Czech Republic, but in years 1997 and 2002, when the country was affected by large
floods, we can also notice an increase in debt, mostly in short term debt securities
andin currency and deposits (figures 4 and 5). Also in this time period, Hungary axamgh

a decrease of debt to GDP ratio. We can also noticed, that all countries of Visegrad Four,
aretrying to stabilize their measures as a react to Maastricht criteria, which were needed
for admission to the European Union. If we look, at the last tvewsyef these three figures,

we can see even that the GDP is-mmreasing (except of Poland), but the government debt

is decreasing, we can also see a decrease in debt to GDP ratio.

Debt to GDP Ratio

90
80
70
60
50

40 '. /

30

zo/

10

1995 1996 1997 1998 1999 2000 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 2013 2014

=== (Czech Republic Hungary Poland Slovakia

Figure3 Debt to GDP Ratio in Percent (datausce- Eurostat)

This figure (4) is showing one part of government detiirrency and deposits. At the first
look, we can see, that currency and deposits create only a fraction of whole debt.
Approximately 1 percent. For almost first 10 year of the santpere was almost no change
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in this sample, with exception of Czech Republic, which were affected by large floods
in these years. Poland manage to decrease their currency and deposits debt to 0 in year 2007
and it has not increased since that.

Currency and Deposits
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Figure4 Currency and Deposits in Millions of Euro (data sourEeirostat)

On the other hand, debt securities shown in the next figure (5), create the largest portion
of the government debt in every observed country. There is a steaglgsadn all 4 countries

of the Visegrad Four. Interesting is the year 2009, when in the Hungary and Poland was
decline in the issuance of debt securities. If we divide the debt securities to short term
andlong term, we would have seen, that the shom téebt securities after the year 2003 are
showing decreasing trend opposite to the long term debt securities. Short term debt securities
are creating in average less than 2 percent of the debt in all 4 countries.

Debt Securities

200 000
180 000
160 000
140 000
120000
100 000
80000
60000 e —
40000
20000 )’//7

0
19951996 19971998 19992000 2001 2002 2003 2004 2005 2006 2007 2008 20092010 201120122013 2014

=== (Czech Republic Hungary Poland Slovakia
Figure5 Debt Scurities in Millions of Euro (data soure&urostat)

In the last figure (6), are the loans, which are composed of short term and long term loans.
Again similar to the currency and deposits, loans compose a much smaller part of the debt
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than the debt sedties and short term loans are almost insignificant to the amount of the
long-term loans (&6 percent of all loans, this is the reason, only combined loans are used in
the figure), it is obvious that the states are using mostly different economic instsutne
cover increased government spending, for example the debt securities.
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Figure6 Loans in Millions of Euro (data souredurostat)

5 CONCLUSION

In comparison with other authors, previous result and own expectations, thés resul
aresatisfactory. This paper followed a previous research and will work as a base for a further
research of government debt and relationship with economic growth.

In this paper are analyzed several different concepts of debt sustainability and reqasomhs b
creation of government Es debt . Results of t
economies should put their focus on prevention against long term violation of balanced
budget. Also it is known, that the debt could arise even during timesoobmiic prosperity

or with increasing size of government, not only during time of conflict or economic recession.

As it can be seen, from the analysis of the data of economies belonging to the Visegrad Four,

all four countries need to overcome increastng z e o f government Es de
of public debt is far from balanced growth path. It is good to see, that each country has
already accepted strategy to lower their existing debt. On the other hand, it would be good
toimplemented those tools anttagegies sooner and not after it caused problems in several
countries and after the pressure from public.
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THE ROLE OF CUSTOMER JOURNEY IN B2B CONTENT
MARKETING

Elina Bakhtieva

Abstract

Constantly developing technologies and marketing methods increase the importance of
content marketing as one of the main communication channels. Content marketing is a new
division of digital marketing. It has a revolutionary nature, and has changed the way of
communication with customers, from a emay, broadcasting, approach to a custemer
centric. Due to the development of social media and user generated marketing, modern
compates are learning to consider customer journey in their digital marketing strategy.
Content marketing plays an important role for busitedsusiness (B2B) companies due to

the higher (than for business-customers (B2C) companies) dependence on custoifiess

latter could be explained by longer purchase decision time, smaller amount of customers and
longer business relationships. It is often believed that large global companies disseminate best
practices due to high level of available resources, progeassaisation and the effectiveness
level. The aim of the current research is to identify by means of a content analysis whether the
largest global B2B companies listed in Global 500 make use of the concept of the customer
journey in their digital marketingtrategy. The provided analysis helps to identify a link
between content types and customer journey steps.

Keywords: B2B marketing, customer journey, content maturity, website content analysis

1 INTRODUCTION

Website development undergoes constant charigegelopment of digital marketing has
changed the nature of websites by positioning customers and their needs in the centre of
digital concept. In order to be successful in digital marketing, companies have to change their
thinking from a broadcasting ap@ah to customecentric, and try to help customers to make
their life easier{Holliman & Rowley, 2014)In order to do so companies have to take into
account the steps of the customer journey. This is especially important in the B2B sector due
to its specifics, chacterised by a lower number of customers and longer relationships than in
the B2C sector.

Many companies consider the experience of the f$brming companies in choosing their
marketing strategies. Worldwide known international companies are ofterasee sample

for the best practices. The purpose of the current paper is to analyse the websites of the
leading global B2B industrial companies and find out the role of the customer journey in their
content strategy.

2 BACKGROUND

The main characteristic @bntent marketing is its revolutionary nature, which requires the transition
of communication style from ordirectional, broadcasting, to -directional (Holliman &
Rowley, 2014; Wymbs, 2011Moreover B2B companies have to change their attitude to the
relationshps with customers and start to interact with customers instead of trying to sell their
products or servicg$lolliman & Rowley, 2014)

The main differences of B2B sectors from B2C sector are longer purchase decision time,
smaller amount of customers, fewer transactions than for B2C comgadié&sr vi nen, Tol
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Karjaluoto, & Jayawardhena, 201Furthermore, values not emotions, play the main role in a
decision proces&illin & Schwartzman, 2011)

Due to changes in theedision process many companies pay additional attention to the

1. Conceptualisation

Define a list of categories
(companies)

NS

2. Operationalisation

Define variables and the scope of
the analysis (methodology)

NS

3. Coding

Create codes for variables and
measurement categories

NS

4. Data analysis

Calculate results and analyse the
data/findings

journey.

customer journey. It is important to know what path the
customers use before they take a purchase decision, and if
he or she will stay with the company in the future. Experts
distinguish four sages of the customer journey, or customer
lifecycle, which are called evaluation, purchase, and-post

purchase experiencé V8 z qu e z

e.t Theafirst, |,

awareness, stage reflects the ways of a customer gets
information about a product and a brand. Dgitine second,

evaluation,

stage a customer

analyses the

received

information and provides (sometimes unconsciously) a
benchmarking. A purchase stage is responsible for taking a
purchase decision. On the last stage, the-pasthase
experience, a customewaluates the purchase and decides
whether he or she will stay with a company or a product in

the future( Ed el man,

2010;

VI thigu e z

paper | will use different names for the steps of the
customer journey, which reflect the customer journey from
the point of view of a company, not a customer. These
stages are Entertain, Inspire, Convince and Engage.

A website content featuring customgourney could
considerably influence the actions of a customer. Content
analysis could help to evaluate ttatus qumf the strategy used at every stage of customer

Weber (1990) defines content analyses as a research method of making veditteddrom

Fig. 1 - A flowchart for content
analysis of a website, adapted
from byParveen Jaafar, & Ainin
(2013)and Neuendorf (2002).
Source: author

the text (Weber, 199Q) Riffe, Lacy and Fico (1997) explain content
analysis as a research technique of replicable examining of the symbols of
communication(Riffe, Lacy, & Fico, 1997) Krippendorf(2004) defines
content analysis as a research technique of evaluating a meaningful matter
of the content, whether this matter is presented in the form of text, images

or voices(Krippendorf, 2004)In the current paper lilwunderstand under
content analysis a research technique for systematic inference from communication

data/symbols presented in a form of texts, images or voices.

201

e |

Content analysis as a research method could be used in both qualitative and quantities
reseach (Kim & Kuljis, 2010). Researchers distinguish certain advantages of the content
analysis, including its unobtrusiveness, capability to deal with large quantity of dapfocu

artefacts of communication instead of individuals, relative low bias, simplicity and cost
effectivenesgKim & Kuljis, 2010; Krippendorff, 198Q)On the other hand, content analysis

as a research technology has several limitations. For instance, some researchers mention a
lack of theoretical basis of content analysis and problems with datareteion(Kim &

Kuljis, 2010)

Previous research on content analysis was mainly focused on the content analysis of social
media (Parveen, Jaafar, & Ainin, 2013Analysis of websites was focused on a textual
analysis(Beninger, Parent, Pitt, & Chan, 2014; Kohli, Kaur, & Singh, 200MR)reover many
studes have examined crossltural differences in the content (e(Galabrese, Capece, Di
Pillo, & Martino, 2014; Huerta&arcia, CasaRomeo, & Subira, 2013; Nacar & Burnaz,

2011)

32



3 METHODOLOGY

The purpose of the current paper was to analyse a content of the webtieeteading B2B
industrial companies and to find out whether they consider the customer journey in their
content marketing strategy.

The methodology was based on the models of content analysis suggested by Parveen at el
(2013) and Neuendorf (2002). Thieady existing methodology was modified because of

two reasons. FirsRarveen, Jaafar, & Ainin, (2018)ere examining social media presence,
whereby the current research was focusing only on website content analysis. Second, the
methodology suggested Neuendorf (2002) was applicable mostly to offline fobianging
contentChy b a'! Ne n al e z ellostrated theoprocessdiktlee zoptent analysis of a
website, which has been used in the current research.

Step1: Conceptualisation

The first step involved gathering a list of companies. A list of compani€iodial 500for

2015 was usedslobal 500represents a list of top 500 global corporations. It is often believed
that the largest global companies could dissate best practices, because they have enough
resources available and possess synergy of the processes. The initial list of 500 companies
was reduced to the companies representing B2B sector. After that the working list included 76
companies from the fldwing sectors: Chemicals, Construction & materials, Electronic &
electrical equipment, General industrials, Industrial engineering, Industrial transportation, Oil
equipment & services and Support services. Such sectors as Oil equipment & services and
Support services were excluded from the analysis due to difference in the nature of the
business compared to the other sectors. In order to increase reliability of the research it was
decided to concentrate on industrial manufacturing B2B companies. Thesefbreectors as
Industrial engineering and Industrial transportation were also excluded from the list. After
these manipulations the working list of companies represented 41 global companies from four
industries: Chemicals, Construction & materials, Etautr & electrical equipment, General
industrials.

To facilitate the analysis a spreadsheet in MS Excel was created. A list of companies was
complemented by the websites of each company analysed. It is important to note here that
only global (in one casé&uropean) websites were taken into consideration in order to avoid
the influence of national and cultural characteristics on the content.

After the screening out irrelevant companies three companies were excluded from the list.
The first company was focusemostly on B2C sector. The second did not have a global
website and led customers directly to a local website depending on the user location. The third
company led to a website, which was already included in the list. Both companies represented
the same bisiness group. Upon completion of the categorisation process 38 companies were
left in the list.

Step 2: Operationalisation

After obtaining the list of companies and screening their websites, the second step was to
identify the types of content the compasiuse on their websites.

At every stage of the customer journey content has to fulfil a certain function. At the stage of
awareness it has to entertain and evoke emotions. At the stage of evaluation the content has to
inspire. At the stage of purchasesihould convince. At the stage of the ppsatchase
experience by means of educational and engaging content it should help customers in their
possible problems and build loyalty.
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The list of content types was based on Content Marketing 20%6) suggeste on the portal
Smart Insights. The precreening of the websites let me to identify some other content types.
Finally 1 have maintained a list of 39 content types that | have divided into four groups
concerning the objectives of the content types andtdpes of the customer journey. The table

in the working spreadsheet had the following headings according to four groups of content
types For the purpose of easiness and simplification | have named the content included in th
group AENt er t-eontend Tha stherEcorteatrgtoaps have been respectively
named Inspireeontent, Convinceontent and Engageontent.

Table2).

For the purpose of easiness and simplification | have named the content includedrough
AENt ert ai n éontans. ThE wmthee cohtent groups have been respectively named
Inspirecontent, Convinceontent and Engageontent.

Table2 - Variables identified for the content analysis of the webs&earce: aithor

Entertain Inspire Convince Engage
Corporate brochure "About"& facts Price lists Speeches and
presentations*

Games Reviews Data sheets White papers & studies

Corporate Videos Forums Case studies & reference Guidelines

Quizzes Events Webinars Blogs

Virals Celebrity/Experts Checklists Product Videos

endorsement

Brand images Ratings & awards Interactive demos E-books

News & press releases Product features Trend reports

Expert interviews Reports Research magazine

Widgets Newsletter subscriptio Inforgraphics
Supporting docs (CAD  Product related
files, visuals, etc) background information
FAQ Trend / Industry Videos

Annual reports
Ask an expert

*not related to an Annual General Meeting

On this step it is important to choose thepse of the analysis: weather to analyse the whole
website or focus only on home or landing page. It was decided to focus mainly on home and
landing pages. However as in many cases not much content was available on a home or
landing page, it was decided ¢beck websites to the third level. The third level was chosen
based on the information that the levels one to three include the main information of a website
(Jano et al., 2015which has been proved during the -poeening. Each time a specific
content type was found on a website, it was included in the working table. The analysis was
taken between the Xof February and the6of March 2016.

Step 3: Coding

The next step considered a coding of the identified catsgdnformation about a content
type was entered in the table depending if a company obtained certain content type or not.
Every positive entry was coded as 1 otherwise as 0.

The final step included data analysis.
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Table3 - Refection of the customer journey in content marketing by industrial B2B companies listed in Glotsb&@@.: author

Entertain % Inspire % Convince % Engage %
Corporate brochure 47% "About"& facts 97% Price lists 0% Speeches and presentations* 45%
Games 0% Reviews 24% Data sheets 65% White papers & studies 45%
Corporate Videos 74% Forums 3% Case studies & references 58% Guidelines 58%
Quizzes 0% Events 79% Webinars 37% Blogs 21%
Virals 0% gﬁé%?;iéﬁiﬁ)erts 8% Checklists 21% Product Videos 68%
Brand images 34% Ratings & awards 39% Interactive demos 58% E-books 3%
News & press releases 97% Product features 87% Trend reports 45%
Expert interviews 26% Reports 47% Research magazine 34%
Widgets 13% Newslette subscription 61% Inforgraphics 26%
FAQ 63% Trend / Industry Videos 45%
Annual reports 100%
Ask an expert 39%
StatisticEntertain Statistic Inspire Statistic Convince Statistic Engage
Mean Entertain 32% Mean Inspire 42% Mean Convince 51% Mean Engage 42%
Median Entertain 26% Median Inspire 32% Median Convince 58% Median Engage 45%
Mode Entertain 0% Mode Insjire kA Mode Convince 58% Mode Engage 45%
Standard Deviation 35% Standard Deviation 39% Standard Deviation 27% Standard Deviation 21%

*not related to a Annual General Meeting
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Step 4: Results and Discussion

After obtaining a list of companies, sereng their websites and entering the data on the content

type they use, a deep analysis of the results was provided. | calculated a percentage of positive
entries (Al10) I n a total number of entries f
Table3.

The analysis has shown that not all content types were used by the companies. In terms of
entertaining, almost every company regularly published news and press releases. Over 70% of
the analysed companies pagtcorporate video on their website. Some mentioned continent
types as virals, games and quizzes were not used at all. This probably could be explained by the
specifics of B2B business, when the decisions are made not based on emotions but the facts.
Concening the Inspirecontent, almost every company had a section, related to the facts and
history of a company. About 80% of the companies published upcoming events on their
websites.

In terms of convincing customers to take a purchase decision, companesemg effective.

They used all content types, which were identified earlier, except the price lists. This could be
reasoned by the fact, that the global websites, which were analysed in the current paper, were not
willing to confuse customers from diffamt geographical locations, because prices could differ
from country to country. Because every company analysed was a public company, every website
included an annual or a quarterly report. Furthermore, the majority of companies explained in
detail the speifics of their products by means of publishing data sheets (65%) or product
features (87%). Over 60% of the companies introduced FAQ and offered a newsletter
subscription. These two activities could display a wish to closely interact with the customers.
More than one third of the analysed companies went even further and suggested direct
communicati on, providing webinars or a servi
address their specific questions to a responsible department.

In terms of custonreengagement, the analysed companies actively used almost every content
type, suggested earlier. One exception has concerbedks. This fact could be explained by

the necessity to apply high efforts in creating of @&yoek. Moreover some other more pi
alternatives, as white papers and research magazines existed. These alternatives were used by
45% and 34% of the companies respectively.

Secondly, the results have shown that companies focused on visual content types, as pictures and
videos. The sharef videos in the whole content was very high68% of the companies
published product videos, 74%corporate videos and 45%industry related videos. It is
interesting to note that despite the suggestions of the majority of marketing experts to-build bi
directional and direct communication with customers, the leading companies have not done this.
So, the share of companies using blogs was only about 21%, those who had -eciuifgug?s.

To sum up it should be mentioned that the communication by meanwelfsite keeps being
broadcasting and ordirectional. The companies tried to entertain customers by adding a lot of

vi sual materi al, instead of focusing on custoa
the fact that the analysed companies wantedsdparate website and social media, where
communication is priori bi-directional. However, as the current research did not include social

media content in the analysis, this could not be proved.

The content analysis results have shown that the anatgseplanies used less than 70% (see the
data from Bayer fronTable4) of the content available on the market. The minimum share of the

36



content used by a company was for China Communications Construction, whichmlys&8%

of the available content types. The results representing the share of every content group
representing customer lifecycle in total amount of content types identified earlier is presented in
Table4.

Table4 - Distribution of a website content among the content groups reflecting

the customer journey. Source: author

The share of| The share of| The sharef | The share of| The share of
Sector| Company "Entertain"— "Inspire"—. "Convinqe"— "Engage‘.-' gsed content
content in | content in | content in | content in | inall
all content | all content | all content | all e content | content
Bayer 13% 8% 23% 26% 69%
Basf 10% 10% 18% 23% 62%
El Du Pont de Nemours 10% 8% 26% 23% 67%
Saudi Basic Induses 8% 3% 8% 3% 21%
Dow Chemical 8% 5% 18% 13% 44%
Air Liguide 10% 5% 13% 18% 46%
= LyondellBasell Industries 10% 5% 21% 8% 44%
g Linde 10% 5% 18% 13% 46%
2 Praxair 8% 10% 18% 15% 51%
o Ecolab 8% 8% 28% 23% 67%
Air Products & Chemicals 15% 5% 18% 8% 46%
Syngenta 8% 5% 15% 13% 41%
PPG Industries 10% 10% 23% 15% 59%
ShinEtsu Chemical 5% 8% 15% 13% 41%
Potash Corporation (o
Saskatchewan 10% 5% 23% 13% 51%
2z China Communication
i Construction 3% 5% 5% 0% 13%
g China RailwayGroup 3% 8% 10% 0% 21%
3 China State Constructio
IS Engineering 3% 5% 5% 3% 15%
S China Railway Construction 5% 8% 5% 3% 21%
7 Vinci 13% 10% 10% 15% 49%
§ SherwinWilliams 13% 3% 21% 15% 51%
Larsen & Toubro 5% 5% 13% 3% 26%
o Schneider Electric 5% 5% 26% 18% 54%
:,C: Hon Hai Precision Industry 5% 3% 18% 3% 28%
£ | Emerson Electric 8% 8% 26% 21% 62%
23 | Keyence 5% 8% 26% 18% 56%
g g Hitachi 5% 10% 21% 21% 56%
@ & | Murata Manufacturing 8% 5% 21% 10% 44%
W o | TE Connectivity 8% 5% 18% 10% 41%
General Electric 11% 8% 16% 11% 45%
2 3M 8% 5% 23% 18% 54%
= Siemens 10% 5% 26% 26% 67%
3 Honeywell International 8% 8% 28% 13% 56%
£ Danaher 3% 5% 13% 0% 21%
S Hutchison Whampoa 5% 5% 5% 3% 18%
g Jardine Matheson 5% 8% 3% 3% 18%
Citic 3% 5% 5% 0% 13%
Eaton 3% 8% 18% 15% 44%
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In order to get full picture regarding the content variation used by the analysed companies, it was
decided to provide a correlation analysis of the variables. The results have shown a high
correlation between a dbvincecontent and an Engagentent. In other words, the more
companies focus on convincing customers to take a purchase decision the more they invest in
keeping them engaged after the purchase.

Table5 - Correlation analysis. Sace: author

Correlation| Entertain | Inspire | Convince| Engage
Entertain 1

Inspire 0,435 1

Convince 0,450, 0,259 1

Engage 0,529 0,464 0,794 1

Content Maturity

The next phase of the research was the identification of a maturity level of conteningdiket

the analysed companies. The levels of the maturity were identified based on the share of the
content variation used by a company at every stage of customer journey. For instance, Eaton
used only 11% of the available Entertaimntent variation, 50%f the InspireContent, 54% of

the ConvinceContent and 55% of Engag&ontent, which according tbable6 refers to Level 1

in EntertainContent, Level 2 in Inspir€ontent and Level 3 in both Convince and Engage
Content.

Table6 1 Content maturity levels. Source: author

Maturity level %

Level 1 1-25%
Level 2 26-50%
Level 3 51-75%
Level 4 76-100%

The results representing maturity levels for every company analysed are preséiataéd 7h

As it could be seen from the results, the companies had different levels of content maturity. Even
the leading companies, e.g. Bayer, have not achieved the highest level of maturity at every stage
of customer gurney. This could be explained by the specifics of B2B sector. As it was
mentioned above, the purchase decisions in B2B sector are often made based on facts and not
emotions. Therefore the Entertagind the Inspireontent does not play such importanieras

in B2C sector. Furthermore the current research has shown positive correlation between the
Convince and the Engageontent.

Table7 - Maturity level of the content at every stage of customer journey. Source: author

Company Share of Share of Share of Share of Maturit Maturit Maturit Maturit
used used used used y of the yofthe yofthe yofthe
Entertain  Inspire  Convince Engage Entertai Inspire Convin Engage
Content Content Content Content n- Content ce
variation  variation variation variation Content Content Content
Bayer 56% 50% 69% 91% Level 3 Level2 Level3 Level4
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Basf 44% 67% 54% 82% Level 2 Level3 Level3 Level4
El Du Pont de Nemours 44% 50% 77% 82% Level 2 Level2 Level4 Level4
Saudi Basic Industries 33% 17% 23% 9% Level 2 Levell Levell Levell
Dow Chemical 33% 33% 54% 45% Level 2 Level2 Level 3 Level2
Air Liquide 44% 33% 38% 64% Level 2 Level2 Level2 Level3
Lyondell Basell Industries 44% 33% 62% 27% Level 2 Level2 Level 3 Level 2
Linde 44% 33% 54% 45% Level 2 Level2 Level 3 Level2
Praxair 33% 67% 54% 55% Level 2 Level 3 Level3 Level 3
Ecolab 33% 50% 85% 82% Level 2 Level2 Level4 Level4
Air Products & Chemicals 67% 33% 54% 27% Level 3 Level2 Level 3 Level 2
Syngenta 33% 33% 46% 45% Level 2 Level2 Level2 Level 2
PPG Industries 44% 67% 69% 55% Level 2 Level 3 Level 3 Level 3
ShinEtsu Chemical 22% 50% 46% 45% Level 1 Level2 Level2 Level2
PCS* 44% 33% 69% 45% Level 2 Level2 Level 3 Level 2
CCC** 11% 33% 15% 0% Level 1 Level2 Levell Levell
China Railway Group 11% 50% 31% 0% Level 1 Level2 Level2 Levell
CSCE*** 11% 33% 15% 9% Level 1 Level2 Levell Levell
China Railway Construction 22% 50% 15% 9% Level 1 Level2 Levell Levell
Vinci 56% 67% 31% 55% Level 3 Level 3 Level2 Level3
SherwinWilliams 56% 17% 62% 55% Level 3 Levell Level3 Level3
Larsen & Toubro 22% 33% 38% 9% Level 1 Level2 Level2 Levell
Schneider Electric 22% 33% 7% 64% Level 1 Level2 Level4 Level3
Hon Hai Precision Industry 22% 17% 54% 9% Level 1 Levell Level3 Levell
Emerson Electric 33% 50% 77% 73% Level 2 Level2 Level4 Level3
Keyence 22% 50% 7% 64% Level 1 Level2 Level4 Level3
Hitachi 22% 67% 62% 73% Level 1 Level3 Level3 Level 3
Murata Manufacturing 33% 33% 62% 36% Level 2 Level2 Level 3 Level 2
TE Connectivity 33% 33% 54% 36% Level 2 Level2 Level 3 Level 2
General Electric 44% 50% 50% 36% Level 2 Level2 Level2 Level 2
3M 33% 33% 69% 64% Level 2 Level2 Level3 Level 3
Siemens 44% 33% 7% 91% Level 2 Level2 Level4 Level4
Honeywell International 33% 50% 85% 45% Level 2 Level2 Level4 Level 2
Danaher 11% 33% 38% 0% Level 1 Level2 Level2 Levell
Hutchison Whampoa 22% 33% 15% 9% Level 1 Level2 Levell Levell
Jardine Matheson 22% 50% 8% 9% Level 1 Level2 Levell Levell
Citic 11% 33% 15% 0% Level 1 Level2 Levell Levell
Eaton 11% 50% 54% 55% Level 1 Level2 Level3 Level3

* Potash Corporation of Saskatchewan; ** China Communications Construction;*** China State Construdtieerinyg

4 CONCLUSION

Not many studies have been conducted on the analysis of content maturity. The current study had
an aim to provide a framework for content analysis of the websites based on the example of the
leading global B2B industrial companies. t§@es of contents were identifies for the purpose of
analysis. They were divided into four groups that reflect four stages of customer journey. The
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results have shown that the companies have not used all available content types. Moreover they
have not alhays concentrated on achieving the best results in content variations. If to look at the
maturity levels for every step of the customer journey one can see that the majority of the
companies achieved the second level of maturity for the Entertainarehhe Inspirecontent.

This could be reasoned by the specifics of B2B sector, when emotions do not play such
important role as in B2C sector. In general, the analysis has shown high percentage of visual
content, especially videos. However, contrary to theniopi of many marketing experts, the
communication with customers keeps being-dinectional, although some changes have been
maintained.

The current research is beset with some limitations. The paper considers only website content.
As it has been alreadyentioned by Kim and Kuljiis (2010) websites are characterised with
always changing content, which makes the analysis rather difficult. Second, | did not analyse the
whole site, only a home page or a landing page, or the main menu until the third level. An
alternative to my method would be downloading the whole website, as it was suggested in some
other studies (e.gBeninger et al., 2014; Kim & Kuljis, 2010)However, this could leadt

some legal and copyright issues. This limitation could lead to the fact that some content types
could be looked and therefore not included in the analysis. Third, it was decided that if a certain
type of content appear at least once, it should be ingludée list. However because no other
researchers clearly describe the analysis of a website, it was decided to keep this rule. Forth, the
number of the companies was limited. It is suggested to provide similar research with a bigger
sample set. Finallythe current research does not examine deeply the content maturity,
suggesting four levels based on the percentage share. The mentioned above gaps in the research
could be used for the future research.

The current paper could be beneficial for sciencestpi@ners and academic research. There is a

lack of scientific research on digital maturity models. The current paper on content maturity
could be seen as an attempt to develop this area. The paper could be used as a base for the future
research. From thgractical point of view, this research could be interesting for B2B industrial
companies, because it provides the analysis of the content of the leading global companies
representing the best practices. The results of the analysis could be used wilhptse o

develop and amend a company content strategy. The current research could be interesting for
academician, because provide a knowledge base for further development of the topic.
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SOLVING BUSINESSDECISION-MAKING PROBLEMS WITH AN
IMPLEMENTATION OF AZURE MACHINE LEARNING

Luis Antonio Beltran Prieto and Ravindra Hewa Kuruppuge

Abstract

Business decision making is always risky and critical. The optimization of profit or cost is not
guaranteed unless decisions are taken in the riglet and the right way. Therefore, business
decisionmaking is mostly supported by mathematical or statistical techniques. With the
development of the technology, some business decisiahkéng models are developed to
facilitate managers to take their déaiss. The aim of this paper is to introduce a decision tree
regression model built on the Azure Machine Learning platform and use it to predict and
compare the performance of telecommunication industry between Mexico and Sri Lanka. Data
related to telecomuomication industry from both countries were collected from various reliable
secondary sources. Data analysis was carried out in Azure Machine Learning. Results of the
model indicated the ability of the model in terms of forecasting information, in tres wexbile
cellphone subscriptions, which can be used by companies or the government to develop new
technologies, offer new services or plan budgets. Results further reflected that managers of any
business field can make predictions based on these mode&k®their decisions effectively at

very high accuracy levels. Howevether kind of projects can also be identified in order to test
and apply these techniques in the solution of-liealproblems, including those from the nron
computer related fieldsf astudy.

Keywords: Decision making, business modedgure Machine Learningrtificial Intelligence
Algorithms, Mexico and Sri Lanka

1 INTRODUCTION

Business decisions are taken in various ways. The optimal decision is mostly supported by
mathematical or ststical techniques. Rust & Huang (2014) mentioned that models and data are
having a huge role to play in efficient and effective organizational decision making. Yet,
selecting appropriate model to get effective decisions is important as there are maagsbus
supporting models, such as regression, correlation, transportation, liner programming, time
series, waiting line and game theory, which are popular among practitioners and scholars.

In top of all, regression models are tools used for analysis ofeflaonships between a
dependent variable and a set of independent variables. The aim of regression analysis is to
estimate an output value based on the strength of relationship between the dependent variable
with the rest of the features. Thus, the deaisnaking process can benefit from a regression
model that analyses data and predicts an outcome. This is an important task in different fields of
study. For instance, datalaptive regression was used to diagnosis a medical score that is
developed to eshate the probability of mortality among stroke victims (Birkner et al, 2007);
moreover, a multivariable linear regression model contributed to predict the daily mean cooling
load of buildings by considering features such as temperature and buildingatleai@rang,

Zhe, Yan & Neng, 2015); a crasectional regression model predicted the credit spread among
firms, as indicated by (Yu, 2005).
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On the other hand, decision trees are Aketiwn predictive algorithms often used for tasks such

as classificationyregression, and survival analysis (Rokach, 2016). A decision forest is an
ensemble of decision trees which are improved by the recursive training of multiple trees. A
decision forest algorithm starts by setting parameters, such as resampling method, afumber
decision trees and their depth, among others. Data are splitted in two partitions thereafter: the
training set and the test set. The training partition is used by the algorithm to deploy a series of
trees, determine the rules contained in the decisiees and build the model. Finally, this
proposed model is evaluated against the test partition.

In this paper, we use a decision forest regression model on Azure Machine Learning platform in
order to predict and compare the performance of telecommumdatioistry between Mexico

and Sri Lanka. The structure of the paper is as follows. First, the importance of
telecommunication industry nowadays is provided. Then, a general background of both countries
in terms of this technology is presented, followed &ydescription of the decision forest
regression model. The next section describes how the specific data was integrated in the model,
including how the parameters were set. Results, their evaluation and comments are presented
thereafter. The final part ohé paper includes the conclusion and future work related with the
current paper.

2 METHODS AND METHODOLOGY

Methods and methodology of this article can be split into two parts. First, an overview of the
model and its background information are given. The indégeloped through software is
simple and user friendly. The model can be upgraded with the requirement of the objectives of
the analysis. Even a person who has a basic computer literacy can upgrade the software in line
with the requirement. In this paper decision forest regression model is used on Azure Machine
Learning in order to predict and compare the performance of telecommunication industry
between Mexico and Sri Lanka.

Regression algorithms are generally supervised techniques, i.e. theyteaghtknown data, in

order to forecast new values. These algorithms use data features in order to build accurate
predictions by determining the contribution of each characteristic to the regression model in the
process. The learning phase is also knowth@sraining phase.

A Decision Tree is a predictive model which forecasts values by creating sets of rules based on
the data features and a calculated value. A rule can be as siniplEasr t hi s dat a
val ue of f eat urvwhereXXisgarspgeaific attribute fnoenrihe data set and Y is a
value calculated by the algorithm. Different rules are applied after, whether the condition is met
or not. In 2class models, the rule has only two possible answers, suche&slse or yes/no
Howe\er, in multiclass models, there are more than two choices, suehsgéhard/medium

A/BIC, etc. A node can be either a rule (Aeaf node) or a final value (leaf node). The
maximum number of nodes until a leadde is reached (counting from the verytfirgle) is

known as the depth of the tree. A decision tree can be either a classification tree or a regression
tree, depending on the leabde value. For instance, a classification tree generates class values,
such ashot, cold, survived, died, will churmill not churn, etcwhile a regression tree generates
numeric values, such as tpace of a car, thenumber of dayshat a customer will stay with a
company, othe cosbf a strategy.
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Decision trees test data rows and data features building binasydfeules, i.e. trees with two
nodes only until a leaf node is reached, as depicted on Figure 01. During training and prediction,
they are efficient in resource usage. Moreover, they perform a feature selection process in the
training phase, meaning thabnrelevant characteristics of data are discarded or assigned a

small weight value.

exampl e.

When several decision trees are generated, a forest is created. Each decision trseitsomiai
set of rules, nodes, and values, as shown in Figure 02. A predicted new value is generated after
the evaluation of each tree according to the feature values of the data row.
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Decision Trees and Forests have been widely used in research to solve problems, such as

building recommendation systems (Zhang & Min, 2016), improving the performance of a
heuristic classifier known as Ant Colony (Kozak & Boryczka, 2015), and modedfingater
quality (Everaert, Bennetsen, and Goethals, 2016). Predicting outcomes is one of their

applications, so they can be integrated into regression problems. In this case, a decision forest

regression algorithm starts by setting several parametehsdimg the number of decision trees,

the maximum depth of each tree and the splits per node, among others. Then it works as a

supervised learning method, which means that it requires previously known data in order to
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predict future values. These data gubtted in two partitions thereafter: the training set and the
test set. The training partition is used by the algorithm to deploy a series of layers, determine the
weight of input units and build the model. Finally, this proposed model is evaluatedt digains

test partition.

2.1 Azure Machine Learning

Azure Machine Learning (AML) is a managed cloud service that can be applied to build and
deploy predictive analytic solutions. It can be used either by scientists who want to apply
machine learning algoriths or by developers who want to integrate data science into their
projects. Both basic machine learning tasks, such as classification, regression, clustering, and
anomaly detection, and advanced machine learning capabilities including text analytics and
computer vision are possible to use in this cloud service.

Regression algorithms, which are used to predict a value based on different features by
determining the contribution of each feature to a function, are included in AML in different
flavors. For insince, Bayesian Linear Regression, Poisson Regression, Neural Network
Regression, and Decision Forest Regression, among others. For this study, we have chosen the
latter one. Moreover, Decision Forest Regression in AML can be customized by setting several
properties, namely the resampling methdd specify how the trees are createdumber of

decision tree$to determine the size of the foreshaximum depth of the decision tréesvalue

that defines the highest possible number of nodes of any decis®nand the number of
random splits per nodia value that partitions the features of the da&ach property will be
described in the Data Analysis and Discussion section.

Data are uploaded to the model. This study is based on secondary data reorted last five

years from both countries, Mexico and Sri Lanka. Secondary data of some of macro variables,
such as GDP per capita, inflation, education level of both counties is used to perform the data
analysis. The whole analyses will be done by tlogleh The impact on some of macro variables

on number of telephone subscribers in each country will be measured by the model. The model is
shown by figure 03.

3 STUDY CONTEXTS

Communication is considered as one of the prime human and social requirements.
Conmmunication is simply defined by Derek Tannis and August (2010) as a common way of
speaking, talking, writing to sending a massage to another person or group of people.
Accordingly, communication has become the most valued media in the case of business and
individual purposes of exchanging ideas, opinions and information. With this human
requirement, telecommunication has become mostly a profitable industry in service sector.
Especially, GSM and CDMA technologies have tremendously impacted on mobile
communcation development in the world. As a result, several developing countries, including
Sri Lanka and Mexico, have experienced a rapid development in mobile telecommunication.
There are five main service providers in Sri Lanka, namely Bharti Airtel Lankal(fly Dialog
Telecom Ltd, Hutchison Telecommunications Lanka (Pvt) Ltd, Mobitel (Pvt) Ltd and Etisalat
(Pvt) Ltd which are dominating the mobile telecommunication market. Mexico, on its part,
considers Telcel (67.8%), Telefonica (21.9%), lusadekfon(4.8%), Nextel (4.8%), and OMV
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(0.7%) as its lead mobHeommunications service providers (Instituto Federal de
Telecomunicaciones, 2015).

GDP Figure
3-
Conce
ptualiz
Employmeit _ ation.
Mobile Phone [k
Literacyrate Subscribers  [Ead
impres
sion
3.1
Population
Mexi

co

Mexico is a country located in North Americadcethe 14th largest country of the world, covering
approximately 1, 960, 000 square kilometers of land (INEGI, 2015). Mexico is the 11th most
populated country of the world, with more than 119 million habitants, being the State of Mexico
and Mexico City tle two most populated federal entities of the country, covering 21% of the
population. The country is a federation comprising thiwtg states. The literacy rate of the
country is around 93.62%. Mexico accounts for an estimated USD 2.2 trillion GDP in 2015
(IMF, 2015; CIA, 2015) and has been categorized as an emerging market with an expected 2.6
and 2.9 projection growth rate in 2016 and 2017, respectively. The services sector has been
pointed out as the main economic activity of the country, accountid§6af the country's GDP
while industry makes a significant 34. 1% conl
become the United States' secdadjest destination of exports and the tHayest imports
market.

According to ( Or d-af e’3), thB @auntritsa $narfphon® catioptiorc is

i ncreasing, even though it hasndét reached a
mobile connections in Mexico are now linked to smartphones. Samsung (24%), Apple (15%),
LG (14.7%), Motorola (11.7%)and Nokia (9.5%) control the mobile phone manufacturers'
market share in the country (Alamilla & Camargo, 2015). Still, the biggest challenge to achieve
more subscriber penetration in the country is to bring access in rural areas to
telecommunications.nl 2013, a Telecommunications and Broadcasting Reform in Mexico was
signed into law in order to guarantee economic competition and encourage access to Internet,
digital television and other new technologies, bringing benefits to users in the mobile sector,
such as | ower charges and mar ket competition
2013). Thus, Mexico is considered to be experiencing a new, modern era in the
telecommunications sector, relying on it to increase productivity, education levelhand t
peopl ebs quality 1ife.
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3.2 Sri Lanka

Sri Lanka is an island located in the Indian Ocean occupying approximately 65,600THie
countrybés popul ation accounts for approxi mate
in rural areas. The literacat e of the country is around 92 %.
poised for a steady economic rebound in the next three to five years. According to the
International Monetary Fund (IMF), the economy expanded 6.4% in 2012 and is forecast to grow

by 6.3%and 6.7% in 2013 and 2014 respectively. The service sector accounts for almost 60% of

the economy, while agriculture and manufacturing also make significant contributions. There is a
strong push to develop ICT capabilities through investment in infrasteuand ICT education

in order to position Sri Lanka as a knowledge and outsourcing hub in order to bring in foreign
revenue.

Sri Lankan government investments for Information Technology are having an increasing trend.
The latest governments in chargeséattempted to provide the infrastructure for ICT industry.
Interestingly, around 50% of the population in Sri Lanka have mobile phones. Yet, there is still
headroom for subscriber penetration in the country. On the face of it, the bulk of this growth
would come from closing the urbamral division-current mobile ownership is around 53% in
urban cities compared to 42% in rural areas. Given that the majority (85%) of the population
resides outside of cities, even if rural ownership plateaued at 50%stithismplies an
incremental rise of 1.2 million people based on the current levels. While coveragpatsrand
digital literacy are barriers to this, we believe that affordability, particularly in rural areas, also
presents a considerable challenge.d@Rbouseholds have fewer income earners (1.7 versus 1.9 in
cities) while household incomes are 25% lower than those in urban areas.

4 DATA ANALYSIS AND DISCUSSION

Data was analysed using Azure Machine Learning Studio. The datasource includes secondary
dataof both countries. For this analysis, we considered population percentage, literacy rate,
employment rate, and GDP per capita as the independent variables, while the dependent variable
for prediction tasks was mobile cellphone subscriptions number.

Firstt Mexi cob6s data analysis was perfor med. Fi gu
design of the model. To begin with the design, the aforementioned information of the country,

such as literacy rate and employment rate among others, for each of tfhénbistates of the

country is submitted into the tool in a Comi@aparated/alues (CSV) format, representing the

data source of the analysis. Right after, a Split Data module is incorporated in order to separate
data into two halves, each containing #tatistics from a different year. The first part consisted

of data from 2010, while the second one comprised information from 2015. A De€Emiest

Regression model was considered for this analysis. Parameters were set as shown in Table 01 for
the trainng phase.
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Figure4-Components for Mexicobs data analysi s. Source: Au!

Tablel-Par ameters and values used for Mexi cobs

Parameter Value
Resampling method Bagging
Trainer mode creation Single parameter
Number of decision trees 8
Maximum depth of the decision trees 32
Number of random splits per node 128
Minimum number of samples per leaf node 1
Allow unknown values for categorical feature Yes

Resampling refers to the way that Deciskorest algorithm creates the individual trees. In this
case, we chose the Bagging method, also known as Bootstrap aggregating, in which each tree
generates a Gaussian distribution for prediction purposes. As for Trainer mode creation, a
Singleparameter ajion was selected in order to allow us to configure the rest of the numeric
parameters. On the one hand, the number of decision trees that are generated affects both training
time and effectivity. While an increased number provides better results, itrelkes the

learning phase to take more time. On the other hand, the depth of the decision trees influences
precision, overfitting risk, and training time. Overfitting refers to a random error which can be
generated when a model ésumkeoofmpndenxsplits whem wildingai s e d
each node of the tree means that attributes from the data source are randomly selected in each
level of the node. Finally, the number of cases required to create any leaf in a tree is determined
by the number of sangs per leaf node parameter. Due to the fact that there are no unknown
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values in our data source, the setting that allows unknown values for categorical features is
irrelevant.

As previously stated, data was split into two parts. On the one hand, tfn sebich covers

Mexi cods 2010 data was wused to train the Deci
discover patterns and trends through training phases in order to forecast behaviours and predict
new values. On the other hand, the remainingdatal ude Mexi cods 2015 inf
used for testing purposes, i.e. scoring and evaluating the designed model. After a model is
developed with the provided data source, the chosen algorithm and the specified configuration, it

is first scored againdnown data, which in this case means that it will make predictions of the
mobile cellphone subscription number from the 2015 data. This can be seen in Figure 05, where
the column | abelled AMobile cell phones€o subsc
during 2015 while the data below fAiScored Labe
proposed model. Right after, the forecasted values are compared against the real ones by using

the Evaluation module in order to test the mo
Literacy Male Female Employment  Male Female PIE per capita l:;‘l.:l:?ile‘ _ Scored Label
be rate literacy literacy rate employment  employment  (USD) ceflphones hMean

subscriptions

5143 £9.26 3423 212377473 2891947

Figure5-Par t i al visualization of the results obtained by
Learning Studio

As shown in Figure 06, our proposed model obtained a 72.27% coeti¢idatermination
value, which is considered as a staddaay of measuring how well the model predicts the data.

Mean Absolute Root Mean Squared Relative Absolute Relative Squared
Error Error Error Error
1061002 417513 2090896969137 0.511222 0.277256 0722744
Figure6-Eval uati on of the accuracy of the model. Source: |

After the model has been trained, a forest is generated. In this case, the amalgsited 8

trees, as set in the configuration parameters. Figure 07 depicts one of the generated trees. Each
node of the tree represents a rule, i.e. a decision, which is compared against a generated value,
creating a path with two possibilities in the pre s s . For instance, the fi
the female percentage value of a state | ess t
be followed. Otherwise, the right path is evaluated. It is worth mentioning that both the feature
(female percentage) and the value (51.64) were decided by the decision tree algorithm by using a
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heuristic function which determines the minimal tree after evaluating several combinations of
rules and values. In other words, the algorithm analyses othardedtom the data set so it can
build and combine rules until an optimal leaf node is reached.

Figure7-A fragment of a decision tree generated during th
Machine Learning Studio

The second partohte anal ysi s considered Sri Lankabds se
08 shows the elements involved in the design
information was considered for the training of the Decision Forest model whilentaénneg

dat a, i . e. Sri Lankados 2014 facts, were used

model. A DecisiorForest Regression model was considered again. Table 02 describes the
configuration used (parameters and their values) for this éiau@ue to the fact that in the
experiment there are less data rows in Sri Lanka (9 provinces) than in Mexico (32 states),
parameters had to be tuned accordingly. For instance, the number of decision trees and both their
maximum depth and their numbergglits were increased in order to generate a better accuracy,
although this modification incremented the analysis time as well.
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Figure8-Component s for Sri Lankadbdés dat a

anal ysis. Source:
Table 2 Paranet er s and

val ues used for Sri Lankabs

Parameter

Value

Resampling method Bagging

Trainer mode creation Single parameter

Number of decision trees 23

Maximum depth of the decision trees 116

Number of random splits per node 162

Minimum nunber of samples per leaf node 1

Allow unknown values for categorical feature Yes
As can be seen in Figure 09, the column | abel
real value for Sri Lanka during ea®drna iwhdil eatteé
estimation obtained by the proposed model . Si
values are compared against the real ones in

Figure 10, our proposed model obtained a 60.65%/iceat-of-determination value after the

evaluation. The forest generated is composed of 23 decision trees, with Figure 11 showing one of
them and the rules involved in it.
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Literacy  Male Female Employment  Male Female GDP per Meobile Scored Label

. . B cellphones
rate literacy literacy rate employment  employment  capita subscriptions Mean
LWl

981 937 979 518 691 309 3858307 9070430 5001842 460145
941 96.5 933 621 66 34 884257 2455653 3772324.286232
954 96.8 95 511 69 3 1017951 2499899 3538008333333
98 93.4 975 456 777 223 362973 663690 1371138351449
924 94.2 92 47 4 782 218 559866 884920 160471792029
963 a7 957 517 711 289 863632 1991070 2813263 731384
959 96.8 943 549 715 285 429823 1327380 1363406.376812
929 947 93 558 67.5 325 397000 1548610 1583436.630435
Figure 9- Partial visualization of the results obtained by the model. Sourcé: Aor s 6 anal ysis in Az
Learning Studio
Mean Absolute Root Mean Squared Relative Absolute Relative Squared Coefficient of
Error Error Error Error Determination
1012259753623 1510927.314498 0.686594 0.393482 0.606518
Figure 106Eval uati on of the accuracy of the model. Source:

Figure11-A deci sion tree generated dur i nginAdure Machinei ni ng ph
Learning Studio
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