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This paper is aimed at determining the business effectiveness and efficiency of BSE members
after the introduction of the new trading system based on the FIX (financial information exchange)
protocol. The research was based on the survey of the BSE (Belgrade Stock Exchange) members
that are connected to the system via FIXAPI modules that allow their clients risk-free, electronic
transmission of orders in real time. Implementation of the new system was carried out in April
2008, so the time taken into consideration is sufficient to confirm the hypotheses and conclusions.
In addition to the discussed problem area, the focus of this work is the analysis of the factors influ-
encing the development direction and acceptance of the new trading system during the foregoing
period. What is also taken into account is the legal framework which is significant for the system
implementation.
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Eminisa Bykcanosiu, €nena Ilypiu, Biosera TomopoBuu
POJIb FIX-ITPOTOKOJIY B IIOKPAIITEHHI

BI3HEC-ITIOKA3HUKIB IIIAITPUEMCTB
HA BEJITPAICBKIN ®OH/IOBIN BIPXKI

Y cmammi euznaueno pezyrbmamuenicmo i epexkmuenicmo pooomu aenie beacpadcvkoi
hondosoi bipxci nicas 66ederHss HO80T mopeogeavHoi cucmemu, 3acnoeanoi Ha FIX-npomoxoai
(00Mmini ¢hinancosoro ingpopmauiero). JlocaidxncenHa 3acHO6AHO HA ONUMYGAHHI Y4ACHUKIG
beaepadcvkoi Gipici, axux niokaoueno do cucmemu uepes mooyai FIXAPI, wo 0o3eoastoms Oe3
PU3UKY NPO80OUmMU eAeKMPOHHY nepeoayy 6Ka3ieok y peaivHomy uaci. Beedenns noeoi cucmemu
6i00yaoca y keimui 2008 p., momy npoutio exce docmammuvo “acy 04 niomeepoxceHHs 2inomesu
i eucnoekie. Ilpoanaaizoeano gpaxmopu, wo énauearomsv Ha HANPAMOK PO3GUMKY i NPULHAMMSA
H060I mMope08eabHOi cucmemu npomszom nonepeonsvo2o nepiody. /lis enposadicenns cucmemu
63amo 0o yeazu it npagogy 0cHogy.

Karouosi caosa: erexmponni mopeu, FIX-npomokoa, beaepadcvka gpondosa 6ipaca, bpokepu-
dinepu, 6aHKuU.

Puc. 1. Jlim. 19.

Omususa Bykcanosuu, Enena ITypnu, Buosera Tonoposuy
POJIb FIX-ITPOTOKOJIA B YJIYUIIEHUUN

BU3HEC-IIOKA3ATEJEN NIPEAITPUATUN
HA BEJITPAJICKOM ®OH/1I0BOM BUPXKE

B cmamve onpedeaena pesyivmamusnocmo u 3¢pdpexmuenocmov pabomol “aenos
Beazpaockoii horooeoii Gupicu nocae 66edenus Ho6ol Mop2osoil cucmemol, ochosannol na FIX-
npomokoae (o0mene punancosoii unopmauueii). Hccaedoeanue ocnoeano na onpoce
yuacmuuroé beazpadckoii 6upycu, komopwie nookarouenvl Kk cucmeme uepe3 mooyau FIXAPI,
noseoasiougue 6e3 pucka npogooums 1eKmMpoHHYI0 nepeoauy yKa3anuii 6 peaibHoM epeMeHu.
Beeoenue nosoii cucmemot cocmosiiocw ¢ anpeae 2008 2., max umo yyce npouwtio 00Cmamo4Ho
6pemenu 0451 noomeepicoenus cunomessl u 66160006. Ilpoanasuszuposanst paxmopot, eaustougue
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HA HanpasieHue pazeuUMuUs U NPUHSMUA HOGOU MOP206OH cuUCMEMbl 6 HMedeHue
npedwecmeyroujezo nepuoda. Jlas 6HedpeHUs cucmemvl NPUHAMO 60 GHUMAHUE NPABOBYIO
0CHO8).

Karouesvte caoea: snexmponnvie mopeu, FIX-npomokoa, beaepadckas gondosas 6upaca,
6poxepbi-0unepul, OaAHKU.

Introduction. The development of electronic securities trading system at Serbian
market started in 2004, when the phone system trading was ended. Through the
implementation of FIX protocol, which represents a technical specification for elec-
tronic communication through messages related to trading of financial instruments,
this system was brought to the level of the World Stock Exchanges. Considering the
fact that the system has already been accepted by the participants of the leading world
capital markets, it was logical to implement the same system at domestic market to
become equal, at least according by a trading system, with developed ones. Since the
focus of this paper is related to the BSE and its members, our further elaboration will
entirely be concerned with their mutual communication.

The subject of this work is to prove the following hypotheses:

H1: The implementation of a new information technology at Serbian capital
market, leading not only to an increase of the number of electronic trading serv-
ice users, but of cost-effectiveness and efficiency of service providers business as
well.

H2: The crisis of the world financial system drastically reduced the number of
investors who used the electronic securities trading system.

H3: The FIX protocol implementation in Serbia increased the financial security
of sending trade-related messages electronically.

1. Implementation of FIX Protocol at Serbian Capital Market. Electronic stock
exchanges, as the most technologically advanced organization of this type of business,
are based on the implementation of information technology, especially network econ-
omy with the Internet playing the key role of global multimedia network (Vuksanovic,
2006, p. 206). With the implementation of a new security trading system based on FIX
protocol in 2008, the BSE has become one of them. FIX protocol represents a stan-
dard for communication before and during the securities trading process. Investors
who want to buy shares of a particular issuer come into contact with them through
mediation of broker-dealers licensed by the Securities Commission or banks author-
ized to operate as brokers. Electronic transmission of data is done via FIX API mod-
ule which performs the conversion from internal to FIX format messages and vice
versa. Its main functions are establishing connections, providing security, authentica-
tion and authorization (Eric, 2003, p. 434).

Following the experience of developed countries, the BSE management decided
to develop a trading system with a unique protocol for exchange of information at
financial markets, in order to ensure a safer and faster exchange of information. The
trading system consists of interconnected modules, enabling all the BSE functional-
ities. We distinguish the following modules:

- The Listing Module, which is used for registration of market materials, their
inclusion into the exchange market, trading suspensions, registration of exchange
members etc.
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- The Trading Module, which is the central part of the system, enables users to
take over the basic data on market materials, authorized brokers and exchange mem-
bers. For trading control and monitoring the Market Supervision module is used,
which enables users to monitor the market both online and offline.

- The Information Module enables automatic generation of periodical reports
and for this purpose is connected with the Exchange web site.

The new system enables the electronic entering of orders via the FIXAPI mod-
ule. Members can connect their back-office applications thus enabling their clients
fast order delivery to the trading system. In general, the implementation of new trad-
ing system means the improvement of system performances, speed and safety which
are extremely important for all investors and participants of any local capital market.
Figure 1 shows communication between the BSE and its members, after the imple-
mentation of the protocol.
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Source: Miladinovic, R. & Begovic, N. & Markovic, M. (2007). Brokerage trading applications based on the
FIX protocol. YU Info VIII Conference, Kopaonik, p. 3.
Figure 1. Brokerage applications for communication with
the Belgrade Stock Exchange

Figurel shows: 1. an application for brokerage houses, which enables the auto-
matic performance of all listed activities, which is the standard practice in the world,
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and 2. an application developed by the BSE, which includes those activities at a bro-
kerage firm relating to securities trading. This concept of client applications develop-
ment is implemented because brokerage trading applications development do not fall
under the jurisdiction of the exchange, but it is the broker-dealers that develop it inde-
pendently or in concert with independent software companies. Also, the broker-deal-
er firms that do business at the domestic market, but which have their seats in another
country, develop the above mentioned applications in consultation with their core
business centers. The jurisdiction of the exchange, in this case, is reduced to the veri-
fication of such applications, that is, verifying these applications meet the FIX speci-
fication and does not affect negatively on trading system of the exchange.

Broker server and the FIXAPI module constitute the main part of the brokerage
application. Broker server module is the core of server applications at the brokerage
side, and contains the collection of all relevant data, either for an entire brokerage
house or individual stations, that is, brokers. These are various trading data, for exam-
ple: order book, book sales agreement, market image (the main board), market depth,
the list of securities, the data sent by brokers to the stock exchange for processing and
the like (Miladinovic et al., 2007, p. 4).

The FIXAPI module functions as the gateway and performs the conversion of
messages from the internal format to FIX format and vice versa. Messages sent in
both directions represent the FIX protocol messages with main features: establishing
the connection, providing security, authentication and authorization. Broker server is
not directly related to FIX protocol, but the FIXAPI module represents a communi-
cation link with the stock exchange. Communication between clients' applications
and servers of a brokerage house is made by using .Net Remoting technology that is
applicable only to the Windows platforms. TCP/IP socket connection is used for data
transfer at the lower level (Miladinovic et al., 2007, p. 4).

Also, it was necessary to create an adequate legal framework for the purpose of
efficient operation of electronic trading systems. It was created through the Law on
Electronic Signature, the Electronic Documents Law, the Electronic Commerce Act
and related laws and regulations, but according to the members of the Exchange it is
not adequately implemented in practice.

2. Costs and benefits of the implementation of the FIX protocol. Successful imple-
mentation of the FIX protocol required willingness of broker-dealer firms to accept it,
because of needs for additional investment in new software and network services.
Broker-dealers, which do business at the domestic market, were the first to recognize
the benefits of protocol implementation. However, the costs, either in the period of the
protocol implementation or during this particular analysis, presented a significant item.

During the implementation of the FIX protocol, it was necessary to allocate the
resources to:

- develop a new information system for the FIX protocol implementation and
broker application development;

- improve computer and telecommunications equipment, which is meant to
supply the first server with appropriate options. These improvements are mainly relat-
ed to broker-dealers, which bear the costs alone;

- the BSE members are, in addition to costs related to the protocol imple-
mentation, obliged to pay one-time, monthly and annual fees.

AKTYAJIbHI NTPOBJIEMW EKOHOMIKU, Ne7 (145), 2013



HOBUHU CBITOBOI HAYKU 283

The above costs should be recovered from charging fees based on the provision
of electronic securities trading, but it is not done due to many factors. In the empiri-
cal analysis, this statement will be confirmed on the basis of data obtained in the
research. Users of electronic trading services can install a broker application in the
form of web programs without additional costs. Securities trading costs are reflected
in the opening of a securities account according to the tariff of the Central Register,
as well as brokerage and bank provisions, the Central Securities Register and the
Exchange Commission. Also, an innovation is the so-called live feed, which presents
a display of securities prices and market depth in real time. This service has an addi-
tional cost.

FIX protocol brings the following benefits to the participants of a capital market
(BSE, 2007, p. 20):

- safely data transfer between financial market participants, especially the
issuance of the new version of FIX5.0.;

- creation of a global market on which players are gathering from all parts of
the world;

- increasing the efficiency of communication between market participants;

- providing broad support and availability of software packages;

- simplicity and independence of trading platforms;

- adaptation to the needs of all users.

In addition, broker-dealers can extract the following individual benefits (BSE,
2007, p. 20):

- automatic electronic receipt of client orders, which significantly increases
the reliability of trading process and reduces the possibility of errors;

- extra time for other activities;

- reducing the cost of operations in the trading process due to the reduction of
manual work and errors on that basis;

- independent development of information systems adaptable to their needs;

- efficient distribution of commercial information to clients, enabling better
monitoring of certain phases of trading.

The identified benefits are really used by capital market participants, because
conducted research proves that implementation of the FIX protocol has raised the
trading system to a higher level.

3. Empirical Analysis. For this study we sent surveys via e-mails to the BSE mem-
bers connected to the electronic trading system of the exchange. 21 members are
connected to that system, 15 of them responded to the survey, which is more than
71%. On the basis of the conducted survey, we can conclude that the results of our
research are valid.

It's important to note that from 15 members, who have completed the survey, 6
are licensed bank members and 9 are broker-dealers. From the above we conclude
that electronic trading securities services, provided by licensed banks, represent only
one of banking services, as opposed to broker-dealer firms which represent their core
activity. So it is understandable to get a greater number of filled surveys by broker-
dealer firms.

The main goal of the conducted research is to collect data on the basis of which
the response to the following questions may be formed:
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1. How many members really provide service of electronic routing of orders?

2. In what percentage has the number of investors who are users of application
for electronic transmission of orders declined/increased and which of these factors
have the greatest influence on that?

3. Are the costs, which the BSE members had because of server acquisition and
improvement of computer and telecommunications technology, recovered from the
revenue generated from the provision of electronic trading services?

4. Isthe security of sending data electronically at the higher level after imple-
mentation of the FIX protocol than before it?

5. Which mark was given for the BSE engagement for the introduction of a new
trading system in comparison to the world stock exchanges?

6. What is the opinion of the BSE members on legislation, applied to elec-
tronic trading?

The results of the survey-based research and the surveyed BSE members con-
nected to the BSE trading system, display that only 9 of 15 members of the BSE (con-
sisting of 9 broker-dealers and 6 licensed banks) really offer electronic trading servic-
es.

As for those who were identified on the list of members in terms of being con-
nected to the BSE system, 3 broker-dealers do not provide electronic trading servic-
es for technical reasons or because of a failure to comply with certain conditions.
These are: "Wise broker' JSC (joint-stock company) Belgrade, 'Energy broker' JSC
Belgrade and 'East West Invest' JSC Belgrade.

Only 2 of the 6 licensed banks in the survey are connected to the BSE system and
actually provide the foregoing services, and they are: Vojvodjanska Bank JSC Novi
Sad and UniCredit Bank Serbia JSC Belgrade. The following banks do not provide
this type of service: Erste Bank JSC Belgrade, Eurobank EFG JSC Belgrade,
Development Bank of Vojvodina JSC Novi Sad, and neither does the Postal Savings
Bank JSC Belgrade.

Therefore, it can be concluded that although the FIXAPI module enables the
exchange members offer their clients electronic trading, they are not obligated to do
it. In this sense, the decision to provide this type of service depends on the members
of the exchange and their organizations.

Also, the main question raised refers to the cost recovery of the exchange mem-
bers on the basis of the new technology introduction, new software solutions, which
were inevitable for the efficient implementation of the protocol. After the analyses of
the submitted surveys it is concluded that only two broker-dealer firms, InterCapital
Securities JSC Belgrade and Ilirika Investments JSC Belgrade, were able to provide
compensation costs by providing electronic securities trading services.

Some of these members such as the Postal Savings Bank JSC Belgrade,
Development Bank of Vojvodina JSC Novi Sad, provided electronic trading services
to interested clients before the outbreak of the crisis. The main reason for not sup-
plying this kind of services is a drastic decline of the investors interested in using this
service. The decline is ranging from 50 to 75%.

41% of the respondents singled out the illiquidity of the market material, before
the outbreak of the crisis, as one of the main causes of decline in the number of
investors. Another factor is the already mentioned global crisis of financial system, as
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confirmed by 36.4% of the respondents. Also, 13.6% of them confirmed high state
regulation on the capital market as one of the important factors of a decrease in the
number of investors.

As regards the raised question: 'In what percentage has the number of investors
who are users of applications for electronic transmission of orders declined/increased
and which of these factors had the greatest influence on that?' the BSE members gave
the following answers:

- A greater number of the exchange members who provide electronic sending
payment services, recorded an average decline in the share of investors who use this
service, by 61%.

- A smaller number, only 4 members of the broker-dealers, recorded an aver-
age growth of 22.5%.

98% of the respondents replying to the question on security of sending orders, or
any other financial information, gave a negative response. This shows high perform-
ance of the protocol. With the development of new versions the new features were
developed as well. It can be said that there is an increase of stability of growth rate of
the protocol functionality through different versions, both horizontally and vertical-
ly. Horizontal extension of its functionality meant a lot for the development of appli-
cations supporting debt, foreign exchange and derivative markets, whereas the verti-
cal extension of functionality meant expansion of its pre-trading and post-trading
phase, which makes it possible to develop the STP approach (straight-through-pro-
cessing) (Houstoun K., 2007, p. 14-36).

68.3% of the surveyed members of the BSE, that is, most of the broker-dealers
providing electronic trading services, responded that the legal framework for e-com-
merce, especially in the part related to the securities trading, was not adequate.

Conclusion. The framework for embedded research in which an increase of the
domestic capital market efficiency, and thus the entire financial market, has the func-
tion of improving the BSE information systems operation, raised many theoretical
and practical issues. Illumination of the key aspects of complex problems of imple-
mentation and revival of the new trading system, based on the FIX protocol, confirms
the complexity and importance of this issue.

The main purpose of the implementation of the FIX protocol at the capital mar-
ket in Serbia is gradually adjusting to the world stock exchanges. Domestic investors
are given the opportunity to trade in real time in numerous international markets,
while foreign investors have been able to invest in domestic securities. In this manner,
the BSE has become part of the idea of creating the global market, available to all, at
any time.

In 2008, the BSE implemented a new information system based on the FIX pro-
tocol. At that point, it had a solid trading volume and high participation of foreign
investors. At the end of this year and in early 2009 the first signs of the global crisis of
the world financial system appeared. The exchange and its members were not able to
predict its future course and invested funds in the new IT system and software solu-
tions. Taking into consideration that, duration and critical number of customers are
necessary for reimbursement of expenses and making profit from the new investment,
the new system did not get a chance to show its efficacy. The crisis of the world finan-
cial system and the internal problems of the state discontinued the development of
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the capital market, which was inevitable with the new trading system based on the
FIX protocol.

The world financial system crisis is one of the most important factors affecting
deterioration of the domestic capital market operations. The above mentioned state-
ment was confirmed by 36.4% of the respondents. What is evident here is the influ-
ence of numerous, external and internal, economic and non-economic factors on the
Belgrade Stock Exchange. According to the survey, 41% of the respondents singled
out the illiquidity of the market material, even before the outbreak of the crisis, as one
of the main causes of a decline in the number of investors. Also 13.6% confirmed high
state regulation of the capital market as one of the important factors. These data show
the real situation, since they are based on a comparative analysis of the number of
issuers of securities, both before and after the crisis. Therefore, it can be concluded
there has been a drastic decline. In addition to the aforesaid, it is important to
emphasize that the number of issuers in the former OTC market was more than 2000
while today 978 shares are being traded on the multilateral trading platform, which is
considered to be a replacement for the former OTC market, according to the eco-
nomic analytics. When the Capital Market Law ('Official Gazette' no. 31/2011) com-
ing into effect, with higher requirements for entering into the so-called regulated
market or multilateral trading platform, the market was cleansed of illiquid shares,
which will have a significant effect on attracting new investors.

One of the main benefits from the implementation of the FIX protocol is safely
sending messages between the financial capital market participants. A very high level
of security of sending messages through FIX protocol was thoroughly elaborated in
the paper itself. The confirmation of the above statement lies in numerous versions
of this protocol which complemented one another and each one of them provided
higher level of security.

The drawn conclusion followed the results of the research, taking into account
that even 98% of the respondents gave a positive response to the question whether
they encountered any difficulties with their clients regarding the security of electron-
ic information sending.

Also, the FIX protocol implementation created an opportunity for the imple-
mentation of Markets in Financial Instruments Directive 2004/39/EC (MiFID),
which plays a key role in the creation of a more competitive and more efficient single
(global) securities market, and its goal is an accelerated creation of the unique cross-
border securities market (J. de Haan, Oosterloo & Schoenmaker, 2009, p. 52). Serbia,
as a country with the candidate status, has accepted this recommendation.

Although the majority of the respondents agree that the lack of liquidity of secu-
rities traded on the BSE (41% of the respondents) and the world financial system cri-
sis (36.4% of the respondents) present the main causes of poor functioning of the cap-
ital market in Serbia, it is certain that one of the deciding factors is insufficient edu-
cation of the majority of population. For this reason, the BSE members, as interme-
diaries and carriers of electronic securities trading, should actively engage in training
of their clients by inhibiting an opinion on the virtual stock market trading system:s,
as something strange and incomprehensible.
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