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ABSTRACT

Purpose-Access to finance is one of the major factors in the growth of Small and Medium-sized Enterprises (SMEs), which comprise 99% of
companies in Turkey and the EU and have a large impact on GDP and unemployment. Therefore, the purpose of this study is to compare
status and changes in the access to finance of SMEs in Turkey and the EU. And additionally, to evaluate the access to finance of Turkish
SMEs according to their associate status, location, business area, exports, liquid assets, and establishment time.

Methodology- In developing the questionnaire used in this survey, some of the questions from the Survey on the Access to Finance of
Enterprises (SAFE 2017) conducted in October 2017 on the EU SMEs, were modified. The questionnaire was sent to SMEs in Turkey through

KOSGEB (Small and Medium-Sized Enterprises Development and Support Agency (K i ¢ iekOrta Ol ¢ d lgll ie t @ell iegve i

Destekleme | d a B a s k ) mid etmdill The response percentages obtained were compared with the response percentages from SAFE
2017. Also using analyses such as chi-square and multiple regression (SPSS) significant relations between answers of Turkish SMEs were
determined.

Findings- According to the results of the questionnaire conducted and SAFE 2017, the second biggest issue for SMEs in Turkey is the access
to finance, while this issue is the least important for SMEs in the EU; the increase in availability of financial sources for SMEs in the EU is
much larger and they use them mostly for new investments, while SMEs in Turkey use them mostly for inventories; expenses for SMEs in
Turkey such as labor and raw material cost increased more, which probably led to a decrease in profit and an increase in debts. According
to multiple regression and chi-square analysesata5% significance level, it is found that the amount of credit received by SMEs in Turkey,
and the usage of loans from family and friends are significantly affected by the age, number of employees, turnover level, export level,
business area, and geographical location of the company. The usage of government loans and incentives by SMEs in Turkey is significantly
affected by age, the number of employees, and the export level of the company. The usage of bank loans by SMEs in Turkey is significantly
affected by the age, turnover level, export level, and the number of employees of the company. The usage of leasing and trade credits by
SMEs in Turkey is significantly affected by the age, the number of employees, turnover level, export level, business area, geographical
location, and the partnership status of the company.

Conclusion-There is a limited number of studies focusing on access to finance for SMEs in Turkey. They mostly tend to concentrate only on
problematic supply-side factors and miss to show the significant relationship between demand-side factors, meaning SMEs' characteristics,
and access to finance. At the same time, to our best knowledge, there is not any study directly comparing Turkish SMEs to the European
SMEs except SAFE reports, which take only 300 SMEs in Turkey into consideration. On the other hand, this study takes 1,518 SMEs in
Turkey into consideration and compares SMEs in Turkey and the EU according to their characteristics and access to finance.

Keywords: Small and Medium-sized Enterprises, SMEs, access to finance, Turkey, European Union.
JEL Codes: M10, G40

1. INTRODUCTION

SMEs have a very important role in the economies of all countries worldwide. They can positively affect the growth and gross domestic
product (GDP), create employment and income opportunities, and even lead to social cohesion. There are numerous studies showing that
one of the major obstacles in front of the growth of SMEs worldwide is access to finance (Boachie-Mensah & Marfo-Yiadom, 2006;
Organization for Economic Co-operation and Development (OECD), 2004; Beck, Demirguc-Kunt & Maksimovic, 2004). The Global
Competitiveness Report (2018) lists Turkey at very low, 86th place among 140 countries surveyed, in the context of financing of SMEs.

DOI: 10.17261/Pressacademia.2019.1133 1 Pressacademia Procedia

me


mailto:muhammed.kahraman1@istanbul.edu.tr
mailto:tektas@boun.edu.tr
mailto:ali.coskun@boun.edu.tr
http://doi.org/10.17261/Pressacademia.2019.1133

PressAcademia Procedia — PAP(2019), Vol.10-p.1-6 Kahraman, Muhammed

In this study, in order to analyze the access to finance of SMEs in Turkey and compare it to the EU situation, the questionnaire used
comprises of questions selected from the SAFE 2017 conducted in October 2017 on SMEs in the EU. The rest of the paper is organized as
follows: Section 2 provides a detailed literature survey on this topic. Section 3 explains the data and methodology while the results are
presented in Section 4. Finally, Section 5 gives the conclusion.

2. LITERATURE REVIEW

SMEs in Turkey comprise 99.9% of all enterprises, 53% of salaries and wages, 76% of employment, 63% of turnover, and 53.7% of gross
investment in physical goods. 62.6% of exports in 2012 were from SMEs with 1-249 employees (Turkish Statistical Institute, 2013).

The capital structure represents the composition of one firm's capital with respect to various sources of funds (Gajurel, 2005). Many
different factors can affect the selection of financing sources by a company. Some of them are the size of the firm, age of the firm, asset
structure, growth, profitability, and firm risk (Titman & Wessels, 1988; Abor, 2008). In the case of SMEs, other factors like location of the
firm, industry, entrepreneur' s gender and educational background, export

capital structure (Abor, 2008). Kira (2013) showed that the industrial sector, age, incorporation, and ownership type are the most
significant firm characteristics in access to finance for SMEs in East Africa. In addition, Wignaraja&Jinjarak (2015) also found that export
participation, age, foreign ownership, financial audit, managerial experience, industry and having ISO certificate determine the source of

evel

financing and kind of collateral in East Asia. Ac ceotordntdsegof t o Ca

the firm are significantly important when assessing the capital structure of Turkish SMEs.

One of the main factors that define the financial structure of a company is its age. Firm age has important effect on the firms ’ financi

decisions and access to finance; therefore, there is a direct link in between the age of a firm and firm's capital structure (Berger &Udell,
1995; Bhaird& Lucey, 2010). Abor and Biekpe (2007, 2009) and Abor (2008) detected a positive correlation between the long-term debt
percentage and the age of the firm among SMEs. The study of Mahmud and Akin (2019) shows that the age of the Turkish SMEs has a
significant impact on choosing short-term and long-term financing models. Older firms showed to be more dependent on bank financing
and their dependence on the internal model of financing is reduced (Mahmud & Akin, 2019). While discussing the age of the firms in
Turkey, it would be appropriate to indicate that in Turkey, only 10% of established businesses last longer than three and a half years (Willis-
Ertur& Vader, 2015).

Jenkins et al. (2014) define the relationship between credit growth for SMEs and the fluctuating macroeconomic environment in Turkey.
They show that an increase in the growth rate of GDP and rivalry in the Turkish banking sector affect positively the availability of bank loans
to SMEs. Furthermore, alleviating the high inflation rate and decreasing government domestic borrowings significantly help enlarge SME

of

kov:

ng

bank credits |likewise (Jenkins et al ., 2014) . Cakova aathed Onder (

macroeconomic conditions improve in Turkey.

Export-oriented firms seem to have more troublef r ee access to finance (Arraiz, Mel éndez,

zones will be more likely to get bank loans when compared with other locations ( Ay y a g a r i-Kunt, & Maksimpvg, 2040).1 | g U n
Muratovic (2013) show that most of the SMEs in Turkey will most likely fail to expand their market, especially internationally, due to the
high costs of entering that market. Altintas and Ozdemir (2006) calculated the degree of internationalization for Turkish SMEs to be 1.622
on the scale of 5, which is much lower than the average. When considering the use of financing sources according to the export level,
Mahmud and Akin (2019) found that SMEs in Turkey with a higher share in exports rely less on their internal funds.

The location of the firm is another notable factor in SMEs' financial structure. Being far from the bank branches or financial centers is an
important reason for not applying for a loan ( D e mi-Kung & Kapper, 2012). There also happens to be a positive association between
being near to banks and obtaining external finance, bank loan or any other (Abdulsaleh& Worthington, 2013). Shinozaki (2012) also shows
that urban SMEs record higher growth rates when compared to rural ones.

The ownership structure of the firm is another notable factor of SMEs' financial structure. Usually, incorporation is seen as a positive
characteristic besides formality and credibility by banks and other finance institutions (Cassar, 2004). Most of the enterprises (80.6%) in
Turkey are operated by the owner of the enterprise (Ozar, 2004). The sole proprietorship proportion declines in the manufacturing sector
and reaches its peak (73.4%) in the hotels-restaurant sector (Ozar, 2004).

Sources of finance can be broadly grouped as internal or external sources of financing according to the place where it comes from. If the
fund is taken from retained earnings, or the owners, it is called an internal source of finance (Holmes, Hutchinson, Forsaith, Gibson &
McMahon, 2003; Sarapaivanich, 2006). Among external sources of finance are informal sources like family and friends or business angels;
and the formal ones like bank loans, trade credit, leasing, government schemes and venture capital (Ayadi, 2005; Kraemer-Eis& Lang,
2012). Loans from family and friends are extensively used by SMEs, particularly at the start-up stage, when financial institutions do not

and

provide funding due to the high risk involved (De la Torre, Martinez Peria & Sc hmu k| er , 2010; OECKuptan2 004) .

Martinez Peria (2008) made a study on bank financing f &y
perceive the SME sector as highly profitable and try to serve it through numerous organizational setups and lending technologies. They
reported that banks seem to reach out to SMEs according to their own status. Rocha, Farazi, Khouri, and Pearce (2011) studied the bank
financing to SMEs in the regions of the Middle East and North Africa. Results show that the SMEs sector, although perceived as attractive,
remains highly underserved.

In Turkey, most of the SMEs are dependent on bank financing. This dependence seems to be higher when compared to other countries
(S e & @rrea, 2010). Trade credit seems to be the second most popular source of finance for Turkish SMEs (SAFE, 2013). Also, the most
frequent type of non-bank financing is leasing, with SMEs comprising 40% of leasing clients (OECD, 2016). At the same time, KOSGEB, a
governmental institution for support of SMEs, offers grants and financial aid in few categories like project-based support, general support,
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loans of emergency support, entrepreneurship, and equipment and machinery support (Yagci, 2018). Some other alternative sources of
finance for SMEs in Turkey include factoring, forfeiting, barter, venture capital, and international projects support (Ozer, 2016). However,
most of the SME owners in Turkey do not have enough information on most of these alternative types of financing, utilization rate is very
low, and they usually depend on family loan or a bank loan (Ozer, 2016).

3. DATA AND METHODOLOGY

The questionnaire used in this survey comprised of questions selected from the SAFE 2017 conducted in October 2017 on 11,202 SMEs in
the EU. The questionnaire was emailed in June 2017 to the SMEs in Turkey through KOSGEB, a state institution in Turkey that is responsible
for providing finance, incentives, and legal and logistical support to SMEs. It was answered by 1,518 firms. The results of the survey
performed in this thesis were compared to the results of the SAFE 2017.Finally, the data collected from the survey performed in this thesis
was evaluated for the presence of any relationship among answers to different questions in the questionnaire through chi-square and
multiple regression analyses, using the SPSS software. All analyses were performed at a 5% significance level.

Statistical analyses are performed on collected results in order to see which independent variables, meaning SME characteristics, have a
significant effect on the access to finance of SMEs. These independent variables are turnover level, age of the firm, export level, number of
employees, associate status, geographical location, business area and purpose of using financial sources. Questions from which these
variables are learned can be seen in Table 1 together with their possible answers.

Table 1: Independent SME Characteristics Studied in Multiple Regression and Chi-Square Analyses

Letterof | Q1 Q2 Activity | Q3 i Q13 Turnover | qua | Qi6Purposeof | Q17
the Associate Q4 Region Using Financial Employee
Area Export Level Age
Answer Status Sources Number
o/ i _
A :\igﬁdsmgle Building None Marmara < 500,000 TL <2 Fixed investment 1-9
B Multi-owned | Industry <25% Centra.l 590.’000 -1 2-5 Inventory 10-49
Anatolian million TL
Connected 25% - 1 million—2
T Black -1 ff E i -24
C (Turkish) rade 50% ack Sea million TL 5-10 | Staff Education 50-249
Connected o Eastern 2,000,000 —
b (foreign) Transport | >30% | phatolian 10,000,0007L | 710 | R&D > 250
. 10 million —50
E Agriculture Aegean million TL
F Finance Mediterranean > 50 million
Southeast
G ;
Anatolian

Dependent variables explored are the amount of the credit received and the usage of various financial sources by SMEs such ascredit from
family and friends, government grants and incentives, bank loans, leasing, and trade credit. Questions from which these variables are
learned can be seen in Table 2 together with their possible answers.

Table 2: Dependent Variables Studied in Multiple Regression and Chi-Square Analyses

Letter of Q15 Last QA Usag? of Credit Q9B Usage of Q9C Usage of | Q9D Usage Q9E Usage of
. from Family and Government Grants and . .
the Answer Credit Amount N . Bank Loans of Leasing Trade Credit
Friends Subsidies
Related but Did Not X Related but Related but Related but
A 0-25,000TL Use Related but Did Not Use Did Not Use Did Not Use Did Not Use
25,001 -
B 100,000 TL Used Used Used Used Used
c 100,001 -
250,000 TL
D 250,001 -
1,000,000 TL
E > 1 million TL

In multiple regression analyses answer A was taken as 1, answer B was taken as 2, answer C was taken as 3, answer D was taken as 4,
answer E was taken as 5, answer F was taken as 6, and answer G was taken as 7. Therefore, while the significance of all variables can be
determined, only the coefficients of numerical variables can be discussed.

4. FINDINGS

According to the survey results, most of SMEs in Turkey are family ventures, located in Marmara Region, established for more than 10
years, operating in industry area, target the domestic market, have less than 10 employees, hold low cash assets, and have a turnover level
less than 500 000 TL in 2016.
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According to the results of the questionnaire conducted and SAFE 2017, the second biggest issue for SMEs in Turkey is the access to
finance, while this issue is the least important for SMEs in the EU; the increase in availability of financial sources for SMEs in the EU is much
larger and they use them mostly for new investments, while SMEs in Turkey use them mostly for inventories; expenses for SMEs in Turkey
such as labor and raw material cost increased more, which probably led to a decrease in profit and an increase in debts. Results show that
bank loans are the most used type of finance for SMEs in Turkey. In addition, SMEs that are not able to get a bank loan indicated the high-
interest rate as the main reason for it. On the other hand, according to most of the SMEs surveyed through SAFE 2017 in the EU, the
highest usage of credit line in the preceding six months was reported. When credit amounts received are compared, most of the SMEs in
Turkey received a credit between 25,001 - 100,000 TL, and most of the SMEs in the EU received a credit between 250,001 - 1,000,000 Euro
in preceding six months. Out of this, it can be concluded that credit amounts approved to SMEs in the EU are much larger than the ones
approved for SMEs in Turkey, giving better financial opportunities to SMEs in the EU to develop their business in starting years.

According to chi-square analyses at a 5% significance level, it is found that the amount of credit received by SMEs in Turkey is significantly
affected by the age, the number of employees, turnover level, export level, and business area of the company (p< 0.05). The usage of loans
from family and friends is significantly affected by the number of employees, export level, business area, and geographical location of the
company (p< 0.05). The usage of government loans and incentives by SMEs in Turkey is significantly affected by age, the number of
employees, and the export level of the company (p< 0.05). The usage of bank loans by SMEs in Turkey is significantly affected by the age,
turnover level, export level, and the number of employees of the company (p< 0.05). The usage of leasing by SMEs in Turkey is significantly
affected by the age, the number of employees, turnover level, export level, business area, and the partnership status of the company (p<
0.05). The usage of trade credit by SMEs in Turkey is significantly affected by the age, the number of employees, turnover level, export
level, business area, partnership status, and geographical location of the company (p< 0.05).

According to multiple regression analyses at a 5% significance level, it is found that the amount of credit received by SMEs in Turkey is
significantly affected by the age of the company positively with the coefficient of 0.26, its number of employees positively with the
coefficient of 0.33, turnover level positively with the coefficient of 0.27, and geographical location (p< 0.05). The usage of loans from family
and friends is significantly affected by the turnover level of the company positively with the coefficient of 0.16, and the age of the firm
negatively by coefficient -0.08 (p< 0.05). The usage of government loans and incentives by SMEs in Turkey was not significantly affected by
the SME characteristics (p< 0.05). The usage of bank loans by SMEs in Turkey is significantly affected by the company's turnover level
negatively with coefficient -0.07, and the age of the firm negatively with coefficient -0.09 (p< 0.05). The usage of leasing by SMEs in Turkey
is significantly affected by the business area of the company (p< 0.05). The usage of trade credit by SMEs in Turkey was not significantly
affected by SME characteristics (p< 0.05).

5. CONCLUSION

The aim of this study is to compare status and changes in the access to finance of SMEs in Turkey and the EU. And additionally, to evaluate
the access to finance of Turkish SMEs according to their associate status, location, business area, exports, liquid assets, and establishment
time.

In developing the questionnaire used in this survey, some of the questions from the SAFE 2017 conducted in October 2017 on the EU SMEs,
were modified. The questionnaire was sent to SMEs in Turkey through KOSGEB via e-mail. The response percentages obtained were
compared with the response percentages from SAFE 2017. Also using analyses such as chi-square and multiple regression (SPSS) significant
relations between answers of Turkish SMEs were determined.

According to the results of the questionnaire conducted and SAFE 2017, the second biggest issue for SMEs in Turkey is the access to
finance, while this issue is the least important for SMEs in the EU; the increase in availability of financial sources for SMEs in the EU is much
larger and they use them mostly for new investments, while SMEs in Turkey use them mostly for inventories; expenses for SMEs in Turkey
such as labor and raw material cost increased more, which probably led to a decrease in profit and an increase in debts. According to
multiple regression and chi-square analyses at a 5% significance level, it is found that the amount of credit received by SMEs in Turkey, and
the usage of loans from family and friends are significantly affected by the age, number of employees, turnover level, export level, business
area, and geographical location of the company. The usage of government loans and incentives by SMEs in Turkey is significantly affected
by age, the number of employees, and the export level of the company. The usage of bank loans by SMEs in Turkey is significantly affected
by the age, turnover level, export level, and the number of employees of the company. The usage of leasing and trade credits by SMEs in
Turkey is significantly affected by the age, the number of employees, turnover level, export level, business area, geographical location, and
the partnership status of the company.

There is a limited number of studies focusing on access to finance for SMEs in Turkey. They mostly tend to concentrate only on problematic
supply-side factors and miss to show the significant relationship between demand-side factors, meaning SMEs' characteristics, and access
to finance. At the same time, to our best knowledge, there is not any study directly comparing Turkish SMEs to the European SMEs except
SAFE reports, which take only 300 SMEs in Turkey into consideration. On the other hand, this study takes 1,518 SMEs in Turkey into
consideration and compares SMEs in Turkey and the EU according to their characteristics and access to finance.
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ABSTRACT

Purpose- The aim of this study is to investigate whether the models developed by using Machine Learning methods are an alternative
method for forecasting time series.

Methodology-Traditionally, the Autoregressive Integrated Moving Average (ARIMA) model has been one of the most widely used linear
models in time series forecasting. In the study, we use Random Forest and Hybrid Random Forest-ARIMA models besides the ARIMA model
and compare their forecasting performance for the Turkish Housing Price Index series.

Findings- The hybrid model was found to be more successful than other methods in forecasting the housing price index.

Conclusion- As a result, hybrid models that combine ARIMA and machine learning method can be used an alternative method in
forecasting economic and financial data.

Keywords: ARIMA, random forest, ARIMA-random forest, hybrid, machine learning.
JEL Codes: C52, C58, C61

TURKI YE KONUT ONIGORTUSHEINDE KARIl MA, RA SRASSALORMRMAN VE

OZET

Ama®u ¢ali smanin amaci, Makine OFrenmesi yéntemlerinden yararl an
alternatif bir yoéntem olup ol madi dgirnin incelenmesidir.

YOont@®enl eneksel olarak, Otoregresif Entegre Hareketli Ortalama (ARI
model | erden biARil dMAr .mo d@a Il e gsah@rdham ye HilxinRessalOr ma nRydHnt eml er i kullani | mis
Fiyat Endeksiserisii ¢i n bu model |l erin 6dngdérid performansl ar. karsitlastiri |l m st
Bulgular-Hibritmodel i n konut fiyat endeksini O6ngodrmede di ger yontemlerden
Sondopu¢ ol ar ak, ARI MA ve Makine Ogrenmesi yoént emini birlestiren h
alternatif bir yéntem olarak kullanilabilecegi tespit edilmistir.

Anahtar Kelimeler: ARIMA, rassal orman, ARIMA-rassal orman, hibrit,t ma ki ne 6.§r enmesi
JEL K052 €58 €6l

1. GiRIS

Turkiye’'de insaat sektodoriud ekonomi k buyimeye en c¢cok kcBtekit 6sa@gl aya
yoéneli k ylukse&l gatdemnagési ngieenl 2 dentjiss nheisri nyeatvier 1 m ar aci ol arak gorule
O6neml i artislarin olmasina neden ol mabkamkdacri.l 1 Ay rs eckat 6k dimudte kree da K
lzerinde yaratti gl O npeimf a@ s aestikniilne rg enl eedceengii ynlie oOknogndurtme k 6 nem kazanma
ol ursa, konut kredil eri bankaci |l 1k sektor ariimgdank i6 ndeand ii gnebimlre rk any ntaal
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maciyla her yut diyenl aroleaendé&k&onhesapl amaktadi r (TCMB; 2018, 27
ir parametre oldugundan, bu f ilyaartdlaaronne nilaih Fibahealzarygeerdréeriosaadimin pytodinre. | i k
O0ngédd§ g aderisi madefi@imden biriolan AR1 MA- model | eri apaygoakt atl ar adticelRU MA model
iskenligi ge¢cmis doénem etkileri ve rassalli kla alneddemyan ve vy
yoéntemlerinin c¢cali smasi aclsindan uygun dogrussal amordal | er
dogrusal ol mamanin ¢cok yiuksek ol dugu zaman s e&rtialdarri.niBu mo
son zamanlarda bu tdar zaman serileri i cin Makinne a@nein me
an Makine Ogrenmesi yontemleri; Yapay SirmanRO) Algrdka r 1 (YSA)
bilir. Bu ydéntemlerden biri ol an YSA, 6ngor U elgd eardies | y U
yontemler kadar basari 1.1 degildir.odmMtyemclolpalr amahmien saga
sebebiyle asiri uyum go6sterme egilimindedir. Buwmh &ntun essdreistsri & me
deneme-y ani |l ma yodéntemleri st kl it kla kulbiaingil dvg 1 ndmanveevekiiididdi eacenm
edi |l memektedir (Zhang vd. , 1998, s.56). DVR ve RO isébklaskk yor
varsayil mlar gerektirmedi gi ndenl ovbeal Y SoAp tginmuim Icodkzailme o potdianku naan dd €@ inld a
vermektedir. Bu nedenle DVR ve RO yodntemler:i l'iteratirde daha ¢
zamanl arda Makine Ogrenmesi yoret evalkdrnieniOg ryeanmme ss 1 ryas,nt ARl MA i mad che Ibli
hibrit yaklasim finansal verilerin ekonometrik modekl gme&ondée &iy
Endeksiigmirmisd i ¢in kIl asi kmafkRInMA ongordeenlnieesrii nyoadnell ntRGamadellati &ufianaRKO v e hi br
tahmin yapmak ve bu modellerint ahmi n ve o6ngo6r U0 basar. performansl ari ni karsilastir

oOwnw XS -"T o< oY
O —-—cCc ®®» 5O O~
QC = T O Q@ Qe

ii
n,
| e,
ni |
ana
sal
|

Cali smanin birinci bol tminde c¢al i1 smadyilba it | gvialkii ngerOdilr ebhmegi vént ke
verilerin analizinde kullanildi gl O6nceki ¢cal 1 smal aendiktedsenggi ni | mi st i
dérdiuncid boél idmde veri seti hakkendaobi aga kenul npstavrastBegiamcin b
ARIMA-RO model l erinden el de edilen sonuc¢lar tablo ve.grafiklerle sunt

2Li TERATUR

Bu ¢alismada finansal bsrniver ongdmins koingitn falymed mati fenyg@kt eml erde
zaman serisi yoéntemlerinden ARI MA modelinin yani sirateMaiki ne OFrer
birlikte kull anbrityn@rst ¢ indyeang edrd @mit d imh s 1 hi Bu yodntemlerin bir arad
avantajlarindan es zamanl: ol arak faydalanabil meyi agoeeltkle a makt adir
doviz kurulekeibagrissd dn nansal serilerin édngdériuasiunid yapmay.l amac¢l| al
yonteml er:i yaygin olarak kullanilsa da, hibrit modékbmysagaklasi @ahang
bucal il smasinda -i899g8|l hafeahik d®80z kuru ser iYaipmg MSRINMA, Agdmay i mir
uygul ayarak sonuc¢l aiWapay k8&rgitadaglamis,ydAReMANi n pegfiosmansunean
ul asmistir. Pai ve Li#2002008) acalirgmadandBiBi2QUd!| TARI MAr sdDeshdkks
Regresyonu ve ARIMA- Dest ek Vekt or Re gr ersmiomn uv eDEMsR leliA evfeikntio rk uRelg rbeassyaand 1y ént
bulunmustur. Kumar ve Then@20DRi 120h4pnscalicsgmadi mdas2@aar31@lgianl dk
Sinir Aglari, Destek Vektoédr Regr es yYoanpua y RSa snsiariDest€lkl nastaik,ty OANRIBM#AY e B R D
ARIMA-Ra s s a | Or man hibrit y 6 n t-leevsl teerki n Ve kutyégru | & mgs e svzyeon ARIyMANt emi ni n
yéntemlerden daha dstidn oldugu bulgusuna ulasmistir.

3.METODOLOJI

Cali smada ARI MA model RIMRRasssad!| OOrmadnn kyed hHa ebmli i sAt 1 r . Bu bol idmde il
teorik bilgiye yer verilmistir.

ARIMA Modeli: Box-J enki ns ARI MA model |l eri ekonomi k zaman serilerinin davra
yaygl!l nkwlllaamlkl an tek degiskenl: zaman serisi model |l erinden biridir
ve rassal soklarin dogrusal bir fonksiyonu ol dugu vaarsRp) | makt adi
hareketl i ortalama parametresi MA(q) ve buatiunl es me p aakigiiet resi I (

modellenebilir;

= ot 1t 2 ot F -t -1 17 2 2.7 -

Buradapotoregresy on mer t ebesini, d butidnl esme mertebesinzamangnkdakekegelie
d e § ehataterimive ( =12,.., )ve ( =012,..., )model parametreleridir. hat a teri mi ni nZ2sabitvfairry aonrstlail a ma
bagi msiz ve 6zdes dagil i1 ma sahip oldugu varsayi |l maktadiary.n rARI MA m
edi ci kontrol asdmalkamisnddm® 7&l) ugnen oBox oj i si kuilenel maktadtekrBul
son asamada sec¢ilen model 0 n\gproDijkii2008, 8 1-25aWKangi2@08, 37)k ul | ani1 |l 1 r (Franses \
RassalOrman(RO):Ho (1998) ve Breiman(2001) tarafindan olusturulan tahmin
ayni bagir ml1 degdgisken i¢in olusturulmasi ve ortak rlaiir&favé&fil mesi
regresyon(lagragdsall , agacin sini f()=lahm( ) jolur.oRbssalackman iragresyoru, ise veri
kimesinin birden c¢cok parcaya bol dnmesi ve her binrialiigimasnegygroag o
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karar wverilen bir kol l ektifnifhgr amemer e asgyrsit mamtdy)y. vBuaghgomrsiatym
parametresi bulunmaktadir (Hastie, vd., 2009).

Hi br i t -ARMA-RassahOrman:Zaman seri |l eri ile calisildiginda, serilerin dogr
serilerin modell enmesinde ARI MA modelleri basari1l 1 sdnddliar. Ve rgea
taraf tuasnaldoogrmayan serilerin modell enmesinde kullanilan yoéntemleri
basar i1 ol madi g1 tespit edi |l mistir. Dol ayi1 si1yl a he kkatedabmaku mda i yi
adina, bir zaman serisinin dogrusal ve do g rBwmsoktddan leatekette,yserigi i K i al t
model |l erken bu alt bilesenlerin timini modell eyebil m&kkmi s¢cin. fark
incelenen de@i gakpeinsiinnnda ol dugu vdo@raysdlsI bs ¢ Bge@idas al ol mayan bil
et mektedir. Dogrusal bilesenin modell enmesi ndmod&lI MAngibgt eche &LdE:
tahmini "degseriemi,n dogrusal bilesenine ait tahmini degerler ol acal
yalni zad ddgmawsan bil eseni- iBuecalecle&ltimt | ar, serinin dogrusal ol ma
icin kullanilabilir.eKdbgnos maidst @1 mddeumedamédsismde |Kalolnatn |yadrnt eRmalses
Ormany 6 nt e mi kullani |l ar ak( -mo,dgl | ,enepiBuiada: fonksiyonu Rassal Or man
kull anil an model i t emsi |l etmektedi,doJBusabnoémihgael thclakde hen Stoah re
ilgilenilen serinin tahmini degerl erini el de et mek yid&ntneitmeki yont
tahmini degderl er “ed de .8dilamias kol & aBebsd @rman ARMANRADO) y 6 ntoegmiu sialld | H
durumunda ARI MA modellerinin, dogrusal ol mama durumu ing@iva ise RO

Thenmozhi, 2014).

4VERI SETI

Cal i smada kullanilan veri seti T. @dMI Bri s Ell gylatt Kemiuk ewWiadmiRis Da  IKtFIEm
2018: 10 doénemi icin analiz edilmis ve 01l ¢e klImedeldrinim amadizinde Bvieews: y| a ser i
programi, RO modedlerinARh ®MAi zi ndel IRanytalzmilsitmir .k UARI MA° model |l erinde dur a:
nedenl e 6éncelikl e semairmist | duwma&kd amaah yp aolAma&d vl @R z-B425[03620;k 6k t est i
ilk fark: -4.824[0.0001] v e PP  (2.55d[0i302]yilk fark: -4.663 [0.0002])bi r i m kok testi sonuc¢larina gbor
endeksi serisinin durmBagar delnriedogdlr i gomaikl nflasrtkimatizierdeivesio gr engmal ver i mi s
setivetestveris et i ol ar ak 1isktk010@1a2rO¢la7y: al 2a ydroinl enmi 0grenme20e8i 18eddonemiaraé&s tv
seti olarak 90:10 oraninda boluanmiastiar. Ogrenme veirri. seti par amet

5.AMPi Ri K BULGULAR

Analizde 06grenme ARdrMA dgetiin KOul Ineankiilnaer atkgr en me s yonteml eri icin 6
Modeller ARIMA, RO ve ARIMA-ROO | mak Uzere 3 farkahmiyroneéeiml rkiud | am 1dbl esn a kssti antdiak  66r nnge
yapit larak tahmin ge@Qregdriditkalkeminltersitndeediyanigitn rol arak kullanil an
serinin dogrusal yapisinin tahmininde kulrmadal Imarkityalda re ’dBae enceidlemil &
ARI MA . model tahmin sonuclarina yer verilmektedir.

Tablo 1: ARIMA(9,1,0) Model Tahmini

ARIMAANS, 1,00 Py &, P &y P P
Kotsapuor DLOOFF=* [Tl = -DEITANE" DLZESI*+* -0.2Z85 04170
{0.0015) {0.0731) [0.09643) [D1072) (0. 1065) {o.oa7a)
F-iist.: R-Kare: Breusch- Godlfrey LA Testi: ARCH L Tesoic dorgue-Berg Testi:
19,537 [0L0000]"** 052 14962 (O 2E2a]"=" 18.0235 [D.1150]*** 00836  [0.96SF]**"
Motlar:
(i} ARIMA model tahmininde Sncelikle korslogramdan yararlanarak Otokorelasyon Fonksivonu [ACF) we Eismi Otokorelasyon Fonksiyonu
[PACF] yvardimiyla AR(p) we MAlg) gecikmelerine karar werilmistir. [ii) Alternatif ARIMA modellerinin seciminds mininvwm &IC, SC
degerlerine s=zhip ARIMA(S,1,0} modeli 2n wygun model clarak belirlenmistir. (i) Parantez icindeki degsrler standart hatalar, kas=li
parantez icindeki degerler ise olambk degerlerini gbstermektadir.

ARIMA(9,1,0) modeli uygun model olarak belirlenmistir Yeahgéeneklie s@&mi viansd
yapl sl tahnmiomnueédiflinyiasttliarr.i seri si dogrusal vel/ veya dogRasal ol ma
yontemiyle tahmin edilmisgstir. RO yont emi n)devehetropbliam aajfaaccgt as ayyeirs 1a |l (;
i ki parametre bulunmaktadir. Genell i kle uygul amada ROayarlengr esyon i ¢
parametresidir ve yanlis sec¢i mi tahdéen pecfimrmdaeshmadsaazalatvramn: ke
2008:592) . Bu nedenl e ¢ aRO0 synmandtae mleent iRQG chiefimo hdter VAW IMAD |t eani ¢ 1e iseicm | &
RO yontemi, ARI MA model kal 1 rdter leadritl reinn tRAG myi tnrit ekmail yiIne 1t alrminn TAeRN iMA €
uygulanmistir. Bur adad AR kMsAa itianhhmi nR@ rii | enotd&th minnl enen dARIrMA at ahmir
olmayan K 1 s mi1 n 1 ol Wotderd mak tdaodgirku ssamii o lgmany amRl MA° model inden el de ediler
yontemiyle tahmin edilmisgstir. Son asamada ise dogrusarnnnihie dogrusa
tahmin deger | e MbdelireROdie ARIIFR® mi ¢ aihmi ni mtry parametreleri hatal ar a
MAE(0.003528; 0.002255) ve kriterleri minimum yapan, R ( 0. 999755 ; 0.172456) kriterini maksi mum

sirastyla [5 ve RDJeARIMAZROa k cé Ind & nesdnl li mibstri rA@dmgmetalye sd@i agaecs amynsed
saylr da agac¢ alindigirnda asir.i uy um sRO uynbun tyearsl aemra b iilceicne §i5n0dOe’ne hkeand e
alinarak Mmedeélp,t dafamiahara dayali1 RMSE maMABudn gatplaer iaRdiedRiNAmiymsm, bR |
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RO aga¢ sayisi seciminde RMSE(O0.0044®1,90906G85MD4)99978HAKE( 0.60@3149&;r i
ARIMA-ROt ah mi ni icin optimum agac¢ sayl si si1r aR®hipedpar a[me8C evd ahtldn cloarua
Tablo2’ de sunul mustur.

Tablo 2:Hiper-par ametre Tahmin Sonuc¢l RassalOrmanRassal Or man ve ARI MA
Nletod Hiper-porarmetreler
RO Mg =
ntree 220
Arima-RO e =
mtres 250
Hiperparametreler mod el de kar mas 1 kivaryagsis agmad edmelgtes i vie ayarl ayarak modelin i
(Pedregosa, 2016, sy.739). Bu yuzden sec¢imi ol dukca Onsekerind dir. Yap
bakitasak&l degi sken sayisi (mtry) modeldeki toplam degi skaen sayil si
500" den kiucuk olarak belirlenmistir. E FRdCe iecd inl e[n2 ; h3i5p0€ talpadnrr a nfeathrne Ine
degerlerinin tahminde kullanilan veriye ne kadar yaedingiardiimg, nan 0il y
modelin kurulup kurulmadi ginin bilgisini vermektedindekOnpasarhbasar
Cal i1 smada0o201020d6nemi oO6grenme2¥k8:i1Geddnerhiartaks tvev €r0il 8s étli ol arak
el de etme amaciyla O6grenme veri setnden kRass &l AGt Man WwWak-hnbr Ofr ¢ a
Rassal Orman ol mak Uz&€eet3vgbnteemtiuygubdanki éhgodrid ic¢in kullanilar
Ongo6rid bas$astsr maar st deuinsutlimulsegruir . Tabl o 3
Tablo 3: Tahmin ve Ongéri Perfor mans{RassallOrman ARI| MA, Rassal Or man ve ARII
Metod Tahirier Sngdirii
RASE NAE RAAISE NAE
ARIMA-RO 000421 000236 000572 000472
RO 0.00207 000130 009200 009502
ARIMA 0.002659 0.00Z1s 000500 0.00450
HMN 20 10
Toplam N 100D 100
e M 909 109
RMSE = \JW-"':"’.:_"'“', MAaE = Eim l:" Pl
Tahmin i¢in kullanilan 6gdgrenmRaveali OGremamdRe ROe dysrU 1dnneokisamddi Al
vermistir. Tahsmi mdaprerrdegemanendiaciil di gi nde ARI MA yoént emi Rassal Or
sahip yoéntem olurken, konut -RQ yywdrndtaemi emmdekét 0t pbmfioiGrmftkeas ARBE BMAI |
yont gime kar s1 | aispit | hantaalaamrachegdaplnanmi st 1 r. Ni spi hatal ar, her bir
yuzdesi ol arakNhepiaphanab&t agardi miyla Gc¢ modeasitn rtia hmisn vvee séonmguécrl
1’deriImi5ti:rM10t)ormUlUyle hesaplanmistir.
Grafik 1: Nispi Hatalar ARIMA, Rassal Orman ve ARIMA —Rassal Orman
0.3 : 1.5
0.2 1
0.1 0.5
0 0 e oot + s o+ S S« g o ¢ TS o o GERe SV e e & S
CO o O o 00 o 0O o™ 0O ™o O o 0 o o
A A B R e R R P P P P P S H P
R T 5 5 o7 o o o o T e
RRIRRIIRIRIRRRIRKRRKRR BT AT AT BT AR AT AT AT AT A
— — -ARIMA RO weeeeeeens ARIMA-RO — — -ARIMA RO eeeeenes ARIMA-RO
Tahminigrcefiegdi gi nde Rassal Or man nispi Wathal graknnn odadiglur midmiin me
hatal ar a bakil di grnda Rassal Or man yonteminin Tarkiye’ nin konut
goriul mektedir. Ongoérid basar. perfor mansi k eerilep ARIMARIO!I rhmeabsriind ay 6MS EE mv ¢
acl kgca diger yontemden daha Udstin ol dugunu gor 0l me kRasealdiman. Ongor i
Yont emi ndenikiciprerd oemangia sahip yoéntem ol urken, Tarkiye konut fiya
performansa sahip yontem ol mustur.
Gercek degerl ere karsi 11k gel en mut !l ak Ongoranu katdel aegdriaiem iydoinzgdier
i ncel ernsd ARMA-IRA e s al Orman yodénteminin nispi hata dagir !l irminin sifira
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karsilastirmasinda Ni sRas dalt aODmaman bupé&nt emignind ae ARb MAARI MA yodomnt emi

de ufak farkla ikincien basari1 11 ydéntemdir. Ni spi hatalara go6re o6ngoéru perforr
gor Ul meEWtdeedierd.i | en bul gul ar klasi k ekonomet risktiyrdinltreers ieyw!l e |eel dnea ke d
model inin konut fiyat endeksinin 6dngdrisinde daha iyi performansa
6. SONUC

Bu c¢alismada Tirkiye’' niarhmk omuta miaicy gy dapairdii n ekmodl éikasnordiemla st mr hi pot ezl e
ekonometri k model tahmini icin kullanilan ARI MA yRBOtgmnhbemkeaer snln
tahmin ve o6ngdérid basari sinda bi rCadn tsimgeabdilen dlzelg, ekonbmepik ve finmsald 1 § 1 aras
verilerin tahmin ve O6ngériusunde her ne kadar dogdrusalileedoedel | erin
edilen dinamik modelin dogrusal ol mamasi ohadaki yelle eakomoaeti r igke rra
Ayri ca-R@RYy MBI hem dogrusal hem de dogrusal ol mama durumunu el e a
gercede daha yakin tahminler ver dieji®Fr egnomsetseir medkr teedmlire r i Soinn  dedknoennt
kul Il ani mi heman&«kokasar otkaati yapi |l an c¢sadnucnaararmaki ned de 6@de hmasio
ekonometrik analizlerde giderek daha ¢ok yer almasina olanak sagl e
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ABSTRACT

Purpose- Natural catastrophes such as earthquakes and tsunamis have been a great concern since the beginning of humanity and even
before. Apart from the severe property damage they cause, these unforeseen incidents leave thousands of injured and dead. Events like the
Indian Ocean and Japan earthquakes and tsunamis even lead to substantial impacts over the global economies. Through this interest, this
study aims to determine the impacts of both incidents, over several stock market indices.

Methodology- In order to capture the influence of these events on various stock markets, an investor sentiment methodology is adopted.
Trading volume is selected as an investor sentiment proxy and it is regressed against multiple macroeconomic data. The residuals of these
analyses are assigned as investor sentiment indices for both cases respectively. Furthermore, an EGARCH model is developed to observe the
impacts of investor sentiment associated with both incidents, on the considered stock markets.

Findings- The stock returns of Japan and Vietnam are negatively influenced by investor sentiment associated with the Indian Ocean
Earthquake and Tsunami while the stock returns of Indonesia, South Korea, China and Singapore are positively influenced. Thus, the
conditional volatilities of Sri Lanka, Indonesia, Thailand, Taiwan and Vietnam are negatively affected. Moreover, the stock returns of
Indonesia, South Korea and Thailand are impacted negatively by investor sentiment related to the Japan Earthquake and Tsunami. Hence,
the conditional volatility of Indonesia is positively influenced while it is negatively affected for Vietnam.

Conclusion- In contrast with the previous studies, there is strong evidence that most of the selected stock market indices are influenced by
both events while the shocks brought by these events are long-lived through the selected stock markets. Moreover, Indian Ocean Earthquake
and Tsunami incident seems to generate higher investor sentiment effects on the stock markets than Japan Earthquake and Tsunami incident
does. Consequently, Indonesia and Vietnam are considered to be highly impacted by the investor sentiment related to both events. However,
Hong Kong, Malaysia and India do not happen to have any investor sentiment effects regarding both earthquakes and tsunami incidents.

Keywords: Investor sentiment, 2004 Indian Ocean earthquake and tsunami, 2011 Japan earthquake and tsunami, EGARCH.
JEL Codes: M10, M40, M41

1.INTRODUCTION

Since the beginning of humanity and even before, the world has witnessed quite a few natural catastrophes that result in loss of human life
and damage in considerable property. Natural catastrophes such as earthquakes, hurricanes and tsunamis, which are unpredictable and
uncontrollable, even lead to substantial impacts on the economy. Also, the influence of economic, environmental and social events on stock
markets has been comprehensively discussed in the literature, while previous studies imply that incidents such as environmental accidents
and energy crises exert a substantial effect on the behavior of the markets.

Regarding the facts mentioned hereinabove, this paper benefits from two major earthquakes and tsunami incidents, which are 2004, Indian
Ocean Earthquake and Tsunami and 2011, Japan Earthquake and Tsunami, in order to investigate whether these incidents generate
considerable impacts over the stock markets. In determining the effects of these events, an investor sentiment methodology is adopted.

The paper outline is as follows: Initially, the literature is examined in Section 2, where investor sentiment is discussed briefly, several proxies
of investor sentiment are indicated and the literature on the incidents that are considered through this study are mentioned. In Section 3,
the equations of the analyses are constructed and data that are appointed in the research. In Section 4, the results of the analyses are implied
respectively for both incidents. Finally, in Section 5, the discussions considering the results are expressed and a brief conclusion of the paper
is presented.

2. LITERATURE REVIEW
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2.1 Investor Sentiment

The literature states that investor sentiment is associated with future stock returns. For instance, Baker and Wurgler (2006) determine that
when the sentiment measures are low, subsequent returns are slightly high for small, young, unprofitable and non-dividend-paying stocks.
However, when sentiment is high, these stocks have lower subsequent returns. In consistence, Bathia and Bredin (2013) observe that value
stocks have low future returns when sentiment is high and they have high future returns when sentiment is low. Moreover, Hirshleifer (2001)
determines that investor sentiment leads to overreaction and the overreaction causes excess volatility in returns. In consistence with the
literature, Verma and Verma (2007) observe remarkable positive effects of investor sentiment on stock returns and substantial negative
impacts of investor sentiment on volatilities, both for institutional and individual investors. Yu and Yuan (2011) also imply that the expected
excess return and the conditional variance of the stock market are positively related in low sentiment periods. Thus, they indicate that there
exists no relation in high sentiment periods.

Various studies have been conducted abundantly to measure investor sentiment and quantify its effects through the financial markets. Since
there does not exist an investor sentiment proxy which is accurate and efficient, plenty of investor sentiment measures are existent. For
instance, Baker and Wurgler (2007) use proxies like dividend premium, number of first-day returns on IPOs and equity share in new issues,
to gauge investor sentiment. In order to remove the impacts of macroeconomic news, they apply a regression analysis where each proxy is
regressed against macroeconomic data. Hereafter, Hudson and Green (2015) construct two new indices to analyze UK market-wide and
institutional investor sentiment, using proxies which are the advances to declines ratio, the closed-end fund discount, the put-call open
interest ratio and the Relative Strength Index.Hence, Baker and Stein (2004) only consider trading volume as a sentiment proxy in their study.
Even though Lee et al. (1991) try to express the closed-end fund discount (CEFD) puzzle in terms of investor sentiment, Qui and Welch (2004)
suggest that considering only the CEFD as a proxy may not be a significant indicator of investor sentiment. Furthermore, adopting a direct
measure of investor sentiment, Fisher and Statman (2003) investigate the American Association of Individual Investors (AAIll) survey and
observe a significant positive relationship between changes in consumer confidence and changes in the sentiment. Through this study,
trading volume is applied as a proxy in the measurement of investor sentiment since it seems to be the only coherent approach to generate
a measure of investor sentiment which can be compared across various countries.

2.2 Indian Ocean Earthquake and Tsunami

The Indian Ocean Earthquake occurred on December 26, 2004, at 250 km offshore of the west coast of northern Sumatra, Indonesia. The
earthquake which is indicated to have a magnitude over 9.0, also triggered a series of tsunami waves that spread across the Indian Ocean
and caused damage to the shores of multiple countries which are near and far from the epicenter (Rossetto et al., 2007). With a death toll
over thousands, the Boxing Day Tsunami incident is considered as one of the worst natural catastrophes recorded in human history.

The literature on stock market reaction to the Indian Ocean Earthquake and Tsunami incident is nonexistent while most studies concentrate
on the geographical, environmental and socioeconomic impacts of the incident. For instance, Sheth et al. (2006) observe the damage caused
by the tsunami event across India while Rigg et al. (2008) explore the impact of the incident through Thailand and the recovery process in
the aftermath of the tsunami. Rossetto et al. (2007) indicate that the economy of Sri Lanka and Thailand, was not highly impacted by the
catastrophe. However, they mention that the fishing and tourism industries in both countries were influenced badly by the incident. Horton
et al. (2008) imply that fisherfolk and coastal businesses in Malaysia are also economically impacted by the event. According to Ramiah
(2013), the equity markets are resilient to the Boxing Day Tsunami event. Though, there is an increase in the systematic risk for specific
industries.

2.3 Japan Earthquake and Tsunami

The Great East Japan Earthquake struck on March 11, 2011, is the most powerful known earthquake to hit Japan (Hood et al., 2013). Also, it
is considered as one of the five worldwide earthquakes to register a 9.0 or higher magnitude in the past one hundred years. The tsunami it
triggered was its most damaging aspect leaving thousands of dead and damaging considerable property. The most notorious damage of the
earthquake was that three nuclear reactors failed and exploded which caused the Fukushima nuclear incident. The Tohoku Earthquake was
classified as a level-seven event on the International Nuclear Event Scale and said to pose a risk equal to the worst nuclear power plant
accident in history, which was the Chernobyl disaster.

According to Ferreira and Karali (2015), the financial markets recover instantaneously after the shocks brought out by the earthquakes. They
also prove that the volatility of the stock markets is not affected by the earthquakes, except for Japan. Consistently, Fakhry et al. (2018) find
evidence that the influence of the Tohoku Earthquake on the financial markets is short lived. However, Valizadeh et al. (2017) suggest that
stock markets of Japan and its trading partners, such as China, United States, Germany, France, Italy and Spain, were not easily and
immediately recovered after the earthquake. Hood et al. (2013) study the investor reaction in Japan to the 2011 Tohoku Earthquake and
concentrate on individual and foreign investor behavior. They imply that a significant loss in the stock market took place instantly after the
earthquake. In consistence, Luo (2012) finds a negative shock brought by the earthquake in six major stock markets.

3. DATA AND METHODOLOGY

The EGARCH model is adopted in this study since the model helps to capture the asymmetric effects significantly while overcoming the non-
negativity constraints. The conditional mean and conditional variance equations are presented respectively. in the mean equation
appoints the investor sentiment and determines the macroeconomic shocks, whereas the coefficient ; evaluates the investor sentiment
effects on the returns. The coefficient , inthe variance equation determines the impact of negative shocks on returns as well as the leverage
effect. The coefficient 3 is known as the persistence parameter. Consequently, the coefficient , indicates the influence of investor
sentiment on the conditional variance of returns. The EGARCH model which is adopted through this study, is considered in both cases.

= ot 1 +
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Initially, daily trading volume data of stock market indices of Indonesia and Japan are applied as investor sentiment proxies respectively.
Hence, the data are not directly used as investor sentiment proxies through the study since the changes in trading volume data may also be
the indicators of many macroeconomic events. Therefore, a regression analysis is carried out for both cases, where daily trading volume data
of the countries are the dependent variables and several macroeconomic data such as Consumer Price Index (CP1), Producer Price Index (PPI),
Unemployment Rate, Money Supply (M2) and Industrial Production are the independent variables. Also, the consumer confidence indices of
Indonesia and Japan are appointed as dummy variables through the analyses. The general model which is constructed to create an investor
sentiment index is as follows:

= ott *t 2 *t o3 o, 2+ 5 _ *t s

Since the macroeconomic data are mostly released on a monthly basis, they must be converted into a daily frequency. Therefore, the cubic
spline interpolation method is adopted to transform these control variables into a daily frequency. The trading volume and the
macroeconomic data are retrieved from Thomson Reuters.

For the second part of the analyses, daily stock market index returns of several countries such as China (SSEC), Hong Kong (HSI), India
(SENSEX), Indonesia (JKSE), Japan (Nikkei 225), Malaysia (KLSE), Singapore (STI), South Korea (KOSPI), Sri Lanka (CSE), Taiwan (TWII), Thailand
(SETI) and Vietnam (VNI) are used as dependent variables in the EGARCH models to observe the impacts of investor sentiment associated
with the incidents which are selected through the study. The selected countries consist of the major and minor trading partners of both
Indonesia and Japan which are also considered to be geographically close to these countries.

4. FINDINGS

4.1 Investor Sentiment Effect Related to 2004, Indian Ocean Earthquake and Tsunami

For the first step of the study, a regression analysis is applied where daily trading volume data of JKSE, for the period between August 2004
and May 2005, is the dependent variable and various macroeconomic data are the independent variables. The residuals of this regression
are appointed as the investor sentiment index in the following analyses that capture the investor sentiment effects. To examine the influence
of investor sentiment related to 2004, Indian Ocean Earthquake and Tsunami, daily stock market index returns of the selected countries, for
the period between August 2004 and May 2005, are used as dependent variables in the EGARCH models. The outcomes of the EGARCH
models are shown in Table 1. The initial numbers that are attained, are the coefficients and the numbers in the brackets express the
probabilities of the coefficients in the analyses.

Table 1: EGARCH Results Associated with the Indian Ocean Earthquake and Tsunami Event

CSE HSI JKSE KLSE KOSPI NIK SENSEX SETI SSEC STI TWII VNI
0,0020 0,0006  0,0019 0,0005 0,0007 0,0004 0,0015 0,0006  -0,0020  0,0005 0,0003  3,7E-05
0 (0,0001 (0,2703 (0,0063 (0,2094 (0,3683 (0,4430 (0,0420 (0,3928 (0,0150 (0,2490 (0,6628  (0,9037
0,0004 -0,0006 0,0043 0,0007 0,0037 -0,0021 -0,0024 0,0018 0,0051 0,0024  0,0005 -0,0026
1 (08197 (0,6355 (0,0000 (0,3417 (0,0938 (0,0458 (0,1235 (0,3674 (0,0182 (0,0062 (0,7652  (0,0000
-1,1859  -4,5846  -2,4845 -15,983 -1,9812 -16,111 -1,0631 -13,697 -2,5020 -2,9878 -3,5930 -4,9596
0 (0,0489 (0,0731 (0,0345 (0,0022 (0,0145 (0,0000 (0,1100 (0,0000 (0,0013 (0,1842  (0,0000  (0,0000
0,1107 -0,0477 0,0942 -0,2381 -0,2057 0,4849 -0,0203 -0,1112 0,6929 -0,0021 -0,2429 0,3334
1 (00854 (0,7091 (0,4744 (0,2423 (0,0284 (0,0000 (0,8372 (0,5193 (0,0000 (0,9895 (0,0567  (0,0457
-0,0510 -0,1599 -0,2322 0,0260 -0,2380 -0,0214 -0,1257 0,1335 -0,3572 -0,2128 -0,2411 0,4140
2 (0,2224 (0,0519 (0,0010 (0,8358 (0,0110 (0,7650 (0,0512 (0,2508 (0,0001 (0,0314  (0,0055  (0,0005
0,8910  0,5355 0,7428 -0,5345 0,7637 -0,6240 0,8854 -0,4910 0,7724  0,7088 0,6066  0,5708
3 (0,0000 (0,0384 (0,0000 (0,2796 (0,0000 (0,0000 (0,0000 (0,1025 (0,0000 (0,0010  (0,0000  (0,0000
-0,4205 -0,4207 -0,3950 -0,1403 -0,0424 -0,1598 0,0704 -0,5071 -0,2232 -0,2637 -0,3994 -0,4883
4 (0,0158 (0,1183 (0,0583 (0,6138 (0,8116 (0,3091 (0,6731 (0,0803 (0,3392 (0,3382 (0,0270  (0,0268

Coefficient  is monitored to see the effects of investor sentiment on returns. 1 seems to be significant and negative for NIK and VNI, which
represents that the returns of these stock market indices are negatively affected by the investor sentiment related to the 2004 Indian Ocean
Earthquake and Tsunami incident. However, the stock market returns of JKSE, KOSPI, SSEC and STI are positively influenced by investor
sentiment since 4 is significant and positive for these stock market indices. Coefficient 5 is controlled to determine the asymmetric volatility
in the model. , is significant and negative for all stock market indices, except for CSE, KLSE, NIK and SETI, which remarks that the negative
shocks exert a higher impact on each  than the positive shocks do. Coefficient 3 measures the persistence in conditional volatility. If 3 is
large, volatility is said to take a long time to fade away following 2004, Indian Ocean Earthquake and Tsunami incident in the market. Since

3 is significant, positive and high for the stock market indices such as CSE, HSI, JKSE, KOSPI, SENSEX, SSEC, STI, TWII and VNI, they seem to
show high persistence. Besides, coefficient , is evaluated to explore the investor sentiment effects on the conditional volatility. Though, 4
is statistically significant for CSE, JKSE, SETI, TWII and VNI stock markets. However, the coefficient is negative for all these stock market
indices. Therefore, it is observed that the conditional volatilities of these stock markets are impacted negatively by the investor sentiment
associated with the Indian Ocean Earthquake and Tsunami event.
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4.2 Investor Sentiment Effect Related to 2011, Japan Earthquake and Tsunami

In the initial part of the study, a regression analysis is carried out where daily trading volume data of Nikkei 225, for the period between
January 2011 and October 2011, is the dependent variable and a group of macroeconomic data are the independent variables. The residuals
of this regression are assigned as the investor sentiment index in the following analyses, that capture the impacts of investor sentiment. To
determine the effects of investor sentiment associated with 2011, Japan Earthquake and Tsunami, daily stock market index returns of the
selected countries, for the period between January 2011 and October 2011, are appointed as dependent variables in the EGARCH models.
The outcomes of the EGARCH models are presented in Table 2.

Table 2: EGARCH Results Related to the Japan Earthquake and Tsunami Incident

CSE HsI JKSE KLSE KOSPI NIK SENSEX  SETI SSEC STI TWI VNI
-0,0006 -0,0025 9,7E-05 -0,0004 -0,0005 -0,0009 -0,0012 7,8E-05 -0,0015 -0,0008 -0,0014 -0,0015
0 (03265 (0,0000 (0,9227 (0,4081 (0,5453 (0,2677 (0,1449 (0,9238 (0,0034  (0,2479  (0,0000  (0,0687
-0,0050 -0,0037 -0,0151 -0,0007 -0,0143 0,0003 -0,0061 -0,0113 0,0023 -0,0041 -0,0040  0,0038
1 (0,1903 (0,5181 (0,0417 (0,7844 (0,0357 (0,9643 (0,3100 (0,0377 (0,5484 (0,4031 (0,4429 (0,4445
-4,1590 -0,0981 -7,8889 -0,2294 -0,4780 -1,7112 -0,2518 -0,7165 -1,0309 -0,6089 -0,4238 -2,0136
0 (0,0045 (0,5113 (0,0000 (0,0163 (0,0182 (0,0025 (0,1006 (0,0116 (0,0000 (0,0119  (0,0000 (0,0213
0,5464 -0,0578 055528 0,0131 0,118 0,1975 0,0362 0,1436 -0,4048 0,1231 -0,0939  0,4682
1 (0,0004 (0,3070 (0,0001 (0,7384 (0,3288 (0,2531 (0,4794 (0,2324 (0,0000 (0,2250  (0,0140  (0,0112
0,1013 -0,1814 -0,3284 -0,1365 -0,1830 -0,3573 -0,1503 -0,2217 -0,1372 -0,1578 -0,3051 -0,0915
2 (0,3044 (0,0000 (0,0008 (0,0000 (0,0046 (0,0003 (0,0006 (0,0004 (0,0004 (0,0176 (0,0000 (0,3066
0,6120 0,9816 0,1252 0,9784 09551 0,8248 0,9739 0,9333 0,8537 0,9442 0,9440 0,8151
3 (0,0000 (0,0000 (0,2595 (0,0000 (0,0000 (0,0000 (0,0000 (0,0000 (0,0000 (0,0000 (0,0000 (0,0000
-0,7882 -0,0503 2,4897 -0,1328 -0,5198 -0,7910 -0,0601 -0,3181 0,2201  0,3277 -0,3640 -1,6390
4 (01199 (0,9216 (0,0030 (0,7434 (0,4047 (0,2098 (0,9118 (0,6153 (0,5252 (0,6287 (0,3663  (0,0103

1 is significant and negative for JKSE, KOSPI and SETI, which represents that the returns of these stock market indices are negatively affected
by the investor sentiment associated with the Japan Earthquake and Tsunami incident. Coefficient 5, which is explored to ascertain the
asymmetric volatility in the model, is significant and negative for all the stock market indices, except for CSE and VNI. This demonstrates that
the negative shocks generate a greater influence on each  than the positive shocks do. Since ; is significant, positive and high for all the
stock market indices, except for JKSE, they exert a high persistence and the volatility takes a long time to vanish following 2011, Japan
Earthquake and Tsunami event in the market. Likewise, coefficient 4 is checked to examine the impacts of investor sentiment on conditional
volatility. Herewith, 4 is statistically significant only for the stock market indices such as JKSE and VNI.

5. CONCLUSION

This study aims to determine the impacts of 2004, Indian Ocean Earthquake and Tsunamiand 2011, Japan Earthquake and Tsunamiincidents,
over several stock market indices in terms of investor sentiment. Through this study, it is observed that there exist substantial investor
sentiment effects on a considerable number of stock markets.For instance, the stock returns of Japan and Vietnam are negatively influenced
by investor sentiment related to the 2004 Indian Ocean Earthquake and Tsunami event while the stock returns of Indonesia, South Korea,
China and Singapore are positively influenced. Thus, in contrast with the studies of Rossetto et al. (2007) and Ramiah (2013), it is determined
that the conditional volatility of stock returns of Sri Lanka, Indonesia, Thailand, Taiwan and Vietnam are negatively affected by the investor
sentiment associated with the catastrophe.

Furthermore, the stock returns of Indonesia, South Korea and Thailand are negatively impacted by the investor sentiment related to the
2011 Japan Earthquake and Tsunami incident. Hence, the conditional volatility of stock market returns of Indonesia is positively influenced
while they are negatively affected for the stock market of Vietnam. Despite the previous studies conducted by Ferreira and Karali (2015) and
Fakhry et al. (2018), which suggest that financial markets are resilient to earthquake shocks, the shocks that are constituted by 2011, Japan
Earthquake are examined to be long-lived for all the considered stock market indices, except for the Indonesian stock market.

Consequently, it is determined that the Indian Ocean Earthquake and Tsunami event generates higher investor sentiment impacts among
the selected stock markets than the Japan Earthquake and Tsunami event does. Considering the epicenter of Indian Earthquake and Tsunami
incident, this results seems to be consistent since the location where the Indian Ocean Earthquake and Tsunami event took place is
geographically more inclined to have impacts over the neighbor countries.

Moreover, Indonesia seems to be highly impacted by the investor sentiment associated with both incidents since both the returns and
conditional volatility of stock returns for the Indonesian stock market (JKSE) are affected in both of these events.The Vietnamese stock market
(VNI) follows JKSE by being the second most influenced stock market.Even though Hong Kong and Malaysia are the major trading partners
of both Indonesia and Japan, they do not happen to have any investor sentiment effects associated with both incidents. Also, in India, which
is a major trading partner of Japan and a minor trading partner of Indonesia, there does not exist any influence of investor sentiment related
to both events.
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ABSTRACT

Purpose - The increase in the popularity of cryptocurrency market, various literature figure out the macroeconomic factors that effect the
price movements of cryptocurrencies. This research aims to identify the interaction between gold, brent oil and bitcoin.

Methodology - The database includes the Daily prices of Bitcoin, gold and brent oil prices between the period of 28.04.2013-23.07.2019
which consist of 484 daily data. Natural logaritm for each indicator is used. First, the stationarity of the series were analyzed with ADF
(Augmented Dickey Fuller) unit root test. Lag lengths are determined. Interactions between the series were analyzed by the Impulse-
Response Function and Variance Decomposition methods.

Findings- The series are found out to be stationary at first difference. Impulse response graphs indicate that all variables respond in a
reducing way to reducing shocks occurred in each indicator. Shocks have lost their effect on average in 5 days.

Conclusion- The results indicate that the effect of gold and brent oil prices on bitcoin daily prices do not have a strong effect. The results
may be beneficial for investors to consider diversification for the portfolios.

Keywords: Bitcoin, unit root tests, impulse response, variance decomposition
JEL Codes: G10, G11, G15

1. INTRODUCTION

Digital values that allow encrypted secure transactions and additional virtual money supply are called cryptocurrencies. Cryptocurrencies
are alternative currencies, they are digital and they are also virtual currencies. Cryptocurrencies are decentralized, unlike those in central
electronic currencies and banking systems. Control of this decentralized structure is carried out by Block-Chain transaction databases.
There are currently 2818 cryptocurrencies. However, the very well knowns are Bitcoin (BTC), Litecoin (LTC), Ethereum (ETH), Ripple (XRP),
Bitcoin Cash (BCH), Ethereum Classic (ETC).After the 2008 crisis, Satoshi Nakamato, known as the creator of bitcoin, published his technical
paper on Bitcoin, a peer-to-peer electronic payment system. Bitcoin is the first and most popular of what has become known as crypto
currencies, digital monetary and payment systems that exist online via decentralized, distributed networks that employ a shared ledger
data technology known as block-chain coupled with secure encryption. While it is possible to follow transactions entering the Bitcoin
network, it is impossible to find out who carried out the transaction.

Polasik et al. (2015) group bitcoin research on four main areas. The first one examines technological and security issues, the second one
public and legal issues, the third one political, sociological and ethical implications of bitcoin and other cryptocurrencies. The last one, in
which our contribution lies, focuses on economic and financial issues from both a theoretical and an empirical perspective.3 The existing
empirical literature ( Bouoiyour and Selmi, 2015, Ciaian et al., 2016a, Ciaian et al., 2016b, Kristoufek, 2013 has identified four main
categories of drivers affecting the price of bitcoin: (1) market forces of supply and demand for bitcoin, (2) investment attractiveness of
bitcoin, (3) global macroeconomic and financial developments and (4) bitcoin-technology-related factors. We mainly examine factors in the
second and third categories. The expanding literature on bitcoin reflects the increased interest on the topic. Huhtinen (2014) finds an
increase in the supply (i.e. total number of bitcoins mined) to cause a decrease in the price of bitcoin suggesting an inflationary effect of
the increasing supply. Kristoufek (2013) supports the latter but only in the long term; in the short run the relationship is not significant and
no conclusion can be drawn regarding the sign or the direction of causality. Similarly, Li and Wang (2017) find a significant effect only in the
long-run, while Gronwald (2015) argues that the fluctuations in bitcoin price should be ascribed only to factors affecting demand, as there
is no uncertainty on the supply-side. Kristoufek (2015) finds that in the long run bitcoin appreciates, as the demand for use in trade
increases. An increase in price boosts exchange transactions in the short run suggesting that bitcoin's long-run behavior can be explained
by the quantity theory of money. In the short run, it is susceptible to bubbles and busts. Polasik et al. (2015) find evidence that demand
driven by the users' transactional needs leads to price increases, but supply is not statistically significant in affecting bitcoin returns, as it is
determined through a known mathematical algorithm and, therefore, is more predictable. The findings of Bartos (2015) and Ciaian et
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al. (Ciaian et al., 20164, Ciaian et al., 2016b) suggest that supply and — more profoundly — demand have a significant impact on the bitcoin
price. The very weak relation between Bitcoin and other financial assets might be because Bitcoin does not share many common price
determinants with those financial assets (Bouoiyour, Selmi, Tiwari, and Olayeni, 2016; Kristoufek, 2015). In fact, Bitcoin price depends less
on economic and financial variables (Kristoufek, 2015) and more on a unique set of characteristics, such as attractiveness (Kristoufek,
2015), energy prices (Li & Wang, 2017), user anonymity (Ober, Katzenbeisser, & Hamacher, 2013), computer programming enthusiasts, and
illegal activity (Yelowitz & Wilson, 2015). So far, a limited number of studies have considered Bitcoin, gold, and other commodities (crude
oil). Importantly, this scant empirical literature covers gold and Bitcoin markets (Bouoiyour & Selmi, 2015;Bour i , Mo |
2017; Corbet et al., 2018; Dyhrberg, 2016a; Kristoufek, 2015), without making a comparable analysis between their roles against stock
market indices. This research aims to identify the interaction between gold, brent oil on bitcoin daily price movements. The database
includes the daily prices of Bitcoin, gold and brent oil prices between the period of 28.04.2013-23.07.2019 which consist of 484 daily data.

2. DATA AND METHODOLOGY

The study was carries out with daily data of Bitcoin, gold and brent oil prices between the periods April 28, 2013 to July 23, 2019 that
consist 484 data. Natural logarithms of all series were used in the analysis. The data is obtained from www.investing.com. In this study, the
stationary of the series were analyzed with ADF (Augmented Dickey Fuller) unit root tests. Interactions between the series were analyzed
by the Impulse-Response Function and Variance Decomposition methods based on the VAR (Vector Aotoregressive) method. Unit root
testing is an important methodology for testing whether shocks to a particular time series have a permanent effect or a transitory effect.
The presence of a unit root suggests that after a shock the series has no tendency to revert to its equilibrium value or stable path. On the
other hand, if it is possible to reject the null hypothesis of unit root then this indicates that the shocks to a series only have a transitory
effect. The hypotheses for unit root tests areas:

0: Series are not stationary.
1: Series are stationary.

Stationarity of series can be determined by unit root tests. In the study, the stationary level of the series was tested with ADF and PP
methods. Among these tests, ADF is preferred for beingthemo st wi dely used test while PP is
than ADF (Arltova ve Fedorova, 2016) in the
their first differences are called as I(1) (Dikmen, 2012). Table 1 indicates the outputs of ADF unit root tests.

Table 1: Unit Root Test Results

anal ysi sftervaking c h

-3.443691 0.00000 -3.443748 0.00000 -3.443691 0.00000
-20.66927 -2.867317 0.00000 -16.74502 -2.867342 0.00000 -22.16681 -2.867317 0.00000
-2.569909 0.00000 -2.56992 0.00000 -2.569909 10.00000

The VAR analysis developed by Sims (1980) was preferred in this study because it allows to analyze the interactions between variables
simultaneously (Trenca and Mutu, 2011). The relationships between factors that move simultaneously especially like monetary theory and
financial instruments can be analyzed effectively by the VAR method (Triacca, 2017). There are so many criteria used in the literature to
determine the I ag |l ength of an AR process. Cri t er i aiontcriteaidn
(AIC), Schwarz information criterion (SIC), Hannan-Quinn criterion(HQC), Final prediction error (FPE). The outputs for the lag length criteria
figures out the length as 2 periods. Impulse response or dynamic multiplier analysis is a common tool for investigating the
interrelationships among the variables in dynamic models. In such systems it is assumed that although the individual variables are
nonstationary, there are linear combinations of them which are stationary. These linear combinations are often interpreted as long-run
equilibrium relations. In other words, it is assumed that the deviations from the equilibrium relations are stationary. Consequently,
assuming that the variables are in an equilibrium at some time t, say t= 0,any shock to one of the variables will result in time paths of the
system that will eventually settle down in a new equilibrium provided no further shocks occur. This analysis examines the responses of
variables located in the VAR model to their own or other variables' shocks. A standard-error shock occurred in one of the variables is
examined by the response of the series itself and other variables (Rossi, 2011). In the study, generalized shocks are given while creating
effect-response functions. The results are presented below:
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Figure 1: Impulse Response Test Results

Response of DLBITCOIN to DLBITCOIN Response of DLBITCOIN to DLBRENTPETROL Response of DLBITCOIN to DLGOLD
05 | .05 .05
04 04 04
.03 .03 .03
.02 .02 .02
.01 .01 .01
00 et SO 00 ] 00
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 6 7 8 9 10
Response of DLBRENTPETROL to DLBITCOIN Response of DLBRENTPETROL to DLBRENTPETROL Response of DLBRENTPETROL to DLGOLD
015 .015
.010 .010
.005 .005
000 T 000 .
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of DLGOLD to DLBITCOIN Response of DLGOLD to DLBRENTPETROL Response of DLGOLD to DLGOLD
008 008 o008
.004 .004 .004
.000 .000 .000
-.004 -.004 -.004
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of DLBITCOIN to DLBITCOIN Response of DLBITCOIN to DLBRENTPETROL Response of DLBITCOIN to DLGOLD
05 | .05 .05
04 | 04 04
.03 .03 .03
.02 .02 .02
.01 .01 .01
00 e S 00 - 00
1 2 3 4 5 6 7 8 9 10 7 8 9 10 6 7 8 9 10
Response of DLBRENTPETROL to DLBITCOIN Response of DLBRENTPETROL to DLBRENTPETROL Response of DLBRENTPETROL to DLGOLD
.015 .015 f‘.“ 015
.010 .010 .010
.005 .005 .005
.000 " .000 .000
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10
Response of DLGOLD to DLBITCOIN Response of DLGOLD to DLBRENTPETROL Response of DLGOLD to DLGOLD
.008 .008 .008
.004 .004 .004
.000 .000 .000
-.004 -.004 -.004
1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10 1 2 3 4 5 6 7 8 9 10

As analysed from figure 1; Impulse response graphs indicate that all variables respond in a reducing way to reducing shocks occurred in
each indicator. Shocks have lost their effect on average in 5 days.

Finally, variance decomposition method is used to determine how much of the change in each variable arises from changes in other
variables and arises from itself. The outputs for Bitcoin is illustrated in Table 2.
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Table 2: Variance Decomposition Test Results

Variance Decomposition of DLBITCOIN

Period DLBITCOIN
1 100.0000
2 99.99210
3 99.66500
4 99.63852
5 99.63837
6 99.63823
7 99.63822
8 99.63821
9 99.63821

10 99.63820

DLBRENTPETROL

0.000000

0.005900

0.093200

0.093689

0.093783

0.093876

0.093878

0.093877

0.093877

0.093877

DLGOLD

0.000000

0.001999

0.241797

0.267792

0.267845

0.267895

0.267903

0.267902

0.267902

0.267902

After7th period, in the distribution, equilibrium was established. In this case, 99.63% of the changes in BITCOIN were caused by itself, less

than 1% from Brent Oil and gold.

6. CONCLUSION

In this study, the interaction between the closing prices of the Bitcoin, gold and Brent Qil is analysed. In this study, the stationary of the
series were analyzed with ADF (Augmented Dickey Fuller) unit root tests. The series were examined by ADF unit root tests and it was
observed that all series were (1). Interactions between the series were analyzed by the Impulse-Response Function. Impulse response
graphs indicate that all variables respond in a reducing way to reducing shocks occurred in each indicator. Shocks have lost their effect on
average in 5 days. Next Variance Decomposition method is based on the VAR (Vector Aotoregressive) method. Finally, variance
decomposition method is used to determine how much of the change in each variable arises from changes in other variables and arises
from itself. The outputs highlight that after 7th period, in the distribution, equilibrium was established. In this case, 99.63% of the changes
in BITCOIN were caused by itself, less than 1% from Brent Oil and gold.Based on the findings obtained from this study, it can be understood
that there is no significant interactions between Bitcoin, gold and brent oilium. The result may be beneficial for investors to consider

diversification for their portfolios. The results may change when implemented to other cryptocurrencies.
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ABSTRACT

Purpose- When the economic structures and growth behaviors of the countries are examined, it is seen that the countries with the
advantage in the tourism sector have achieved significant role if they give the necessary importance to this sector. It is insufficient and
incomplete to consider the issue only in terms of macroeconomic indicators. In our study, we think that this sector should take place in the
plans made by considering this sector and should be followed carefully. When the world literature is examined, it is seen that tourism
financial conditions index has been developed and it has taken place in finance literature. However, we believe that we need to be taking
into consideration of terrorism for this index in countries like Turkey. In our study, we introduce a new index by extension with terror
variable to the tourism financial conditions index which is used and developed in the literature.

Methodology— In this study, Consumer Confidence Index (CCI), Composite Leading Indicator (CLI) Consumer Price Index (CPI), Real Effective
Exchange Rate (REE), number of tourist arrivals (ARV) and number of terrorist attacks (TRR) for the period between 2004:01-2017:12 are
used. The Factor Analysis is used to determine the direction of the coefficients of variables. The main purpose of data normalization is to
guarantee the quality of the data before it is subjected to any analysis. In the study, min-max and z score methods, which are the most
commonly used statistical normalization methods, were used in the normalization of variables.

Findings- According to factor analysis findings, only terror variable affects negatively on the TFCI. Other variables affect positively on the
TFCITwo composite indicators were formed from the combination of the variables obtained as a result of standardization. These two
variables are different in structure. Both composite indicators are made primarily from seasonal effects of the removal process.
Conclusion- As a result, Factor analysis is used to determine the direction of the coefficients of the variables that form the index.
According to factor analysis findings, only terror variable affects negatively on the TFCI. And then two separate standardization methods
were used to form the composite indicator. These are Z-standardization and Min-Max method. The variables obtained with both methods
have seasonal effects, also the seasonally adjusted indices are reported.

Keywords: Tourism financial conditions index, tourism sector, monetary conditions index, financial conditions index
JEL Codes: E44, E47, G32

1. INTRODUCTION

The countries with the advantage in the tourism field have achieved important successes if they give the necessary importance to this
sector. It is wrong and incomplete to consider the issue only in terms of macroeconomic indicators. In our study, we think that this sector
should take place in the plans made in finance and should be followed carefully. When the literature is examined, it is seen that the
tourism financial conditions index has been developed and has taken its place in the financial literature. Chang, Hsu and McAleer (2014);
Chang (2015); Chang, Hsu and McAleer (2017) developed an alternative composite indicator for tourism based on MCI (Monetary
Conditions Index) and FCI (Financial Conditions Index). The index is called the Tourism Financial Conditions Index in their studies. But we in
countries like Turkey which is fighting terrorism in this study, we believe that terrorism should be calculated by adding the index of this
variable. In this study, we propose a new index by adding terror variable to the tourism financial conditions index which is used and
developed in the literature.

Chang (2017) proposed the Tourism Financial Conditions Index (TFCI). In this study, daily stock market returns, tourism stock market sub-
index returns, exchange rate returns and interest rate differences are used for Taiwan on June 1, 2001 - February 28, 2014 period. TFCI was
created by adapting and extending the commonly used Monetary Conditions Index (MCl) and Financial Conditions Index (FCl) to tourism
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stock data. In this study, unlike TFCI calculations in the literature, the method GARCH, GJR and EGARCH conditional volatility models are
discussed to determine natural volatility in daily tourism stock market returns. As a result, the findings showed that the new tourism
financial conditions index can be estimated by using the conditional average of the return of the tourism stock market index. Also, the new
daily TFCI was underlined simplicity and ease of interpretation. And the index clearly expressed that it would be useful in predicting the
current economic and financial environment for tourism stock market returns, especially since it is based on the calculation and
interpretation of publicly available information.

2. METHODOLOGY
2.1. Data

In this study, Consumer Confidence Index (CCl), Composite Leading Indicator (CLI) Consumer Price Index (CPI), Real Effective Exchange Rate
(REE), number of tourist arrivals (ARV) and number of terrorist attacks (TRR) for 2004:01— 2017:12 period data. In the study, the
coefficients of variables are determined the direction of the factor analysis in the index. Then standardization methods were used and a
composite index was obtained from the variables.The definitions of the variables used in the analysis are given below.

CCl: Consumer confidence index (This consumer confidence indicator provides an indication of future developments of hous e ho | d s
consumption and saving, based upon answers regarding their expected financial situation, their sentiment about the general economic
situation, unemployment and capability of savings)

CLI: Composite leading indicator (The composite leading indicator (CLI) is designed to provide early signals of turning points in business
cycles showing the fluctuation of the economic activity around its long term potential level. CLIs show short-term economic movements in
qualitative rather than quantitative terms.)

CPI: Consumer Price Index (Inflation measured by consumer price index (CPI) is defined as the change in the prices of a basket of goods and
services that are typically purchased by specific groups of households)

REE: Real Effective Exchange Rate (Real effective exchange rate, it is obtained by purifying relative price effects in the nominal effective
exchange rate.)

ARV: Total Visitor Arrivals
TRR: Number of terrorist attacks in the Global Terrorism Database

Standardization methods applied to variables are reported below.

2.2. Methodology for Constructing New Index

TFCI, Consumer Confidence Index (CCl), Composite Leading Indicator (CLI) Consumer Price Index (CPI), Real Effective Exchange Rate (REE),
number of tourists (ARV) and number of terrorist attacks (TRR) used in the study. The main purpose of data normalization is to guarantee
the quality of the data before it is subjected to any analysis. There are many types of data normalization in the literature. Data
normalization is particularly useful for the modelling application where data is usually of different scales. Min-max, Z-score, median
normalization, etc. in the literature. Although there are many different techniques such as min-max and z score methods are preferred
(Jain, Nandakumar & Ross, 2005; Jain &Bhandare, 2011; Nayak, Misra& Behera, 2014; Chiaramonte, Croci& Poly, 2015; Svirydzenka, 2016;
Mare, Moreira & Rossi, 2017; Jain, Shukla &Wadhvani, 2018). Therefore, in the study, min-max and z score methods, which are the most
commonly used statistical normalization methods, were used in the normalization of variables.

The most commonly used score normalization technique is the z-score that calculated using the arithmetic mean and standard deviation of
the given data. In the Z-score method, each observation data is subdivided to the standard deviation after subtraction from the
observation mean to eliminate the difference in the unit of measurement of the data.

z 1— (1)

“ ”

J is the arithmetic mean and o-sciresnormalizstionsdtearines a dordmonanvefical taiggon o f t he
for normalized scores of different structures.

The simplest normalization technique is Min-Max normalization. Min-Max normalization maintains the original score distribution other
than the scaling factor and converts all scores into a common range. In this method, the difference between the minimum value of each
observation and the series is divided by the difference between the maximum and minimum values of the series.

)g )ﬂnin (2)
Xmax Xmin

In order to calculate TFCI, the different structure between the data was corrected by conversion according to variables, Min-Max and Z-
score methods.

§

The corrections were made for all the variables used and the analysis was performed on the values that are clearly written and calculated
below.
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The procedure for calculating the values obtained by the Min-Max Method is shown below,

Consumer Confidence Index SQClM, 3)
CCImax C:C:Imin

Consumer Leading Indicator sCLI Gt Cly, | ()
CLl,, CLI,

ConsumePr ice Index sCPI M )

CPIl .. CPIl.,
Real Effective Exchange Rate SREE%, (6)
REE,, REE,
ARV ARY, (7)

Number of Tourist sARV ,
ARV ARY,,

Number of Terror Attack sTRR M @)
TRR.  TRR;,
The procedure for calculating the values obtained by the Z-Score Method is shown below,
Consumer Confidence Index ZQClM, )
CcCl
Consumer Leading Indicator zCLI % (10)
CcLI
Consumefr icelndex zCPI CPL_Rn , (11)
léPI
Real Effective Exchange Rate zRE REE R , (12)
l4EE
Number of Tourist zARV M (13)
ARV
Number of Terror Attack zTRR M (14)
RR

Factor analysis is a method for investigating whether several variables of interest are linearly related to a smaller number of unobservable
factors. Usually, the goal of factor analysis is to aid data interpretation. The factor analyst hopes to identify each factor as representing a
specific theoretical factor. Therefore, many of the reports from factor analysis are designed to aid in the interpretation of the factors (NCSS
Statistical Software, 2014). Another goal of factor analysis is to reduce the number of variables. However, Factor analysis is used in the
literature to determine the weights and direction of the variables that form the index while creating composite indexes.

3. FINDINGS AND DISCUSSIONS

Factor analysis is performed to determine the coefficients of the series to be included in the TFCI. According to the Factor analysis findings,
when creating the TFCI variable, it was determined that the coefficient of the terror variable should be negative and the coefficient of
other variables should be positive.

Table 1: Factor Analysis

Rotated Component Matrix
1 2 3
TRR -0.695
CPI 0.893
ccl 0.779
CLI 0.856
REE 0.763
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ARV | | 0694

Extraction Method: Principal Component Analysis.
Rotation Method: Varimax with Kaiser Normalization.

Kai ser’s measure of sam

After the variables were standardized, TFCI index was calculated and graphed according to both standardization techniques.

ZScore TFGlI zCGQl zCLl zCPI zREE zCCl zARV 7 (15)
Min MaxScore TFGI sCCl sCLI sCPI sREE sCClI sARVIRR (16)
Figure 1: TFCI Indices Obtained by Z-Score and Min-Max Standardization Technique
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Figure 2. Seasonally adjusted TFCl indices
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Two alternative variables were formed from the combination of the variables obtained as a result of standardization. These two variables
are different in structure. Both composite indicators are made primarily from seasonal effects of the removal process.

4. CONCLUSION

In this study, the TFCI index introduced by Chan et.al. (2014), Chan (2015) and Chan et al. (2017) is improved by adding the effect of
terrorist attacks. TFCI which has already been intrQ@duted by
methodology we used for this composite indicator is also revised whit transformation process. One reason for the selection of Turkey in

the study of the tourism industry is affected by terrorist attacks.

First, factor analysis is used to determine the direction of the coefficients of the variables that form the TFCI. Accordingly, the analysis
findings, only terror variable affects negatively on the TFCI. Then two separate standardization methods were used to form the composite
indicator. These are Z-standardization and Min-Max method. The variables obtained as a result of both methods were determined for the
presence of seasonal effects and seasonally adjusted.
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ABSTRACT

Purpose- Financial inclusion means that all individuals and businesses in an economy have opportunity to access affordable financial
products and services easily and equally. This research examines financial inclusion measuring, determinants of financial inclusion and the
effect of financial sector on economic growth.

Methodology- Current literature related to financial inclusion is reviewed for the survey.

Findings- Financial inclusion allows individuals with low income and small businesses to access to saving, credit and payment services,
directs savings to investments, allocates resources according to risk and return and improves economic growth. There are many factors
that determine the financial inclusion. Structure of the financial system, financial deepening, corporate infrastructure, socio-economic
factors which are income, education and urbanization are the main factors that affect financial inclusion.

Conclusion-Financial inclusion levels of the countries vary across the world. In general, financial inclusion levels of developed countries are
higher than in developing and less developed countries. Financial inclusion is a policy tool that improves economic welfare, reduces income
inequality and supports financial stability. Less developed countries, in particular, develop policies to improve financial inclusion.

Keywords: Financial access, financial inclusion index, financial institutions
JEL Codes: E44, G20, 016

FI NANSAL ERIi SIi M UZERI NE GUNCEL Bi R LIi TERATUR TAR

OZET

AmaEi nansal erisim, bir ekonomideki tium birey ve isl etudeadsema n f i n:
firsatinin olmasidir. Bu c¢alismada finansal eri gikminm mdé k¢ iblimeisnie,d efki
rol 0 incelenmistir.

Yontkimmansal erisime iliskin tartisma konularinin incelenmesi amac
Bulgular- Fi nans al erisimin, dusuk gelirli bireylereni we kligdrkasiis,| ek ane
yatirima ydédnel mesi, risk ve getiriye go6re kaynak dagréakmadwim. sagl
Finansal eri si mi belirleyen bircok fa&nidoml ibk, ulnumrakmsaah ral tFy aminsiall
ve kentlesme gibi sosyoekonomi k faktérler finansal erisimi etkiley
SonlWtkelerin finansal erisim seviyesi dinya didrkeellierrdee ffa rnkalnislail k learr
az gelismis ve gelismekte olan Ul kelere nazaran dah aaltap ek sekt i r .

finansal istikrari destekleyen oinemilili kelier ,pofliinarksaalarearciidiimi. Oele

belirlemektedirler.

Anahtar Kelimeler: Fi nans al erisim, finansal erisim endeksi, finansal kur uml &
JEL KH44d2@ 016 :

1. GiRIS

Finansal erisim konusuna son on yilda hem arastirmaoahaainseé&moda
ekonomi k buyime sirecinde ¢ok boyutlu rolid bulunmaktadir .veD®diekne
hizmetlerine ulasmasi, kaynaklarin yatirima yonel mesiye Kkiask i1 da ge
bul unmas: rol l eri bulunmaktadir. Bu nedenaya Yaeeéeli k!l polgiet i anle&t ei
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Finansal erisim ic¢cin |iteratiurde c¢esitli tani mlaraakasdh anm®dknga
Bankasi, finansal eri si mi bir ¢howvemidekidodeina, bitmrsyulremnifn ke eds!| &
duydukl ar finansal Gridn ve hizmetlere uygun mal i yeet |sadleanunhaassiabi
ol arak tani mlamaktadir.saCl sesidesséinmm an&880D6hi emgdrerifnnkaol | ani mi anl s
kalitedeki finansal hizmetl erinKummtkuve médl agpepeéet e(@61283untdemassdlr er
genis katil i1 ma mysadada sedem,geflileati nvelfmad:i §1 ve disik gelirli ve
finans sistemi olarak tani mlamaktadir. Chakravarty sue oPalrak20 I &) e
etmektedir. Gen e | olarak finansal eri simi, bir ekonomideki tum birey ve i
esit sekilde ulasma firsatinin olarak tanimlayabiliriz.

Bu calismada, finansal erisimifn n@alng@al mesise my dreeliiylel eali ngrakliarf ar kil
faktorler, finansal sektorvehi mkomsaalmi ks il ianred a lgiebirsonrbkibG i h md & ¢ n @il st
finansal eri si mi onw miel ¢ 6inkk @imll ie r ar algn bliuinkkliomd @ femarwveali | eni s$i mi et
incel eddni gbodiiimde finansal erisimin etkileri arastiri I mistir. Son

22Fi NANSAL ERIi Si MIN OLCULMESI

Beck, Dkeumitr gie Peria (2005) finansal hi zmet | erBundan & m ¢fibamsal 1 m yaygil
gelismislikle iilkegirlein bhaastgoimakbagebefilhmaler adiarz, namc dykaylmm 4 b Ig h $ m:
Ol ceanr adtki2o082004 yi1 11 ar arasinda 99 Ul kenin bankacili k hizmetl eri
Bankacil i1 k dizenleme kurumlari1 ile yapi | dan laareakk lzermnden veddikae ork:
Cografi sube yayginli gl (1.000 km basina sube say  ATM, yaegnoml adi k
(1.000 km basina ATM sayisi),baemogrATMks @AY Msiylaygkingii ghagiiod. d0Pe
kredi hesabi sayisi), kredi gelir orani (ortal amaduwkatedfieothalimi ni n
kisi basina mevduatt lgedalbri ogayinsi()or trmdvawdna mevduat hacminin kisi
sapl andi . Gelismis ve gelismekte olan 0l kel eri k a passaly ayna pmielnd 1s. 0
rma (200&)n, fRedkd 1vd.l'ad ak kapsaml tek bir finansal erisim ende
isim endeksi l'iteratirde bu alandaki boslugu dolHukmsssuremi Ban
' ant mi ol mak Uzere U¢ boyut kull anil arak hesapl amabilgikap 1 | d1 . Y
yutunda 1.000 ki si basina sube sayl si, 1. 000 ki @yutunbackgdi na ATM s
cminin milli gelire orani ve mevduat hacminin mitéklbiifinagséll i re or ar
isim endeksi hesaplandi . 2004 yil i1 nin wérkielne mi, iylaggz gy apulkarmahe <a,
Il'lanarak 100 Ul kenin finansal erisim endeksi 6l cudidiuy am@r lidie. 1Uce
yutun indikatorl erini kull anainglsyapn!|l grikiseka mpll amadad kf idnga nisl akle e
Il cika ¢1 karken, son U¢ sirada ise Ermenistan, Uganda ve Madagask

Finansal
Bankasi

erisim alaninda veri tabani olusturul magengekbesgti ki lydip.
011 yirlindan itibaren U¢ yi1lda bir yayinl abag!l &dobaTufin
ireylerin finansal Gridn kullam)i &l abahi Fbhdern fbsaersgkler
gu dol duryetsi skin Bluii rveeyrli e rtimab arbaosri¢lna,atl adsdakrhraur hey \eypakp tkil kalra r 1

erine dair kapsamlanb40 Wwlekédertl50.¢cek00mekeredi azl Buy e/teirg k
ile hazirlanmaktadir. Bu veri seti finansnalsidr itsaismrpalfi
i, nasit | ebgaptakdakhave, rnagil ndadem yonettiklerini anl ama (

Q

= :
Q>
—rwn D

SDC:'—"L8_<——M:% X o~

in¢g ve Klapper (2012) Dinya Bankasinin yayinl adi giileriGl obal Fi
al hi zmet k uellliasnmenkitned ao lgaenl i skmo rsonviel eg ar asi|1 Ddaykegknel ifadé&l
inlerin sadece yarisinin biYrikrseeskmig efliimdns alk oknwrmi hcea dhee shaabnik a
gel
¢ a

=~ 0@

i snnoenki tl ee rodleskn  edkilbegrell n rii k id athat iydikrs.ek ol an 0l kel erde hesap Kk

hesap sahipligi o r a nlast 1arr it Ipkheki tasdel la . k eKsiirnsdael hebes falkpeekystiadhei | p | ki egsi
U1 mekitredbanka hesabi, bohmayaem yeteingki niedeninin parasal i mk
mektedirler. Ayrica banka hesabi a¢ma ve kull amiamamaliivieet i n i
mamas I gi bi engel lierazhé t makkadaetmelsaPlaasathe phb Hmoda g ¢ luit smimg or a
efdemekte olan Ul kel ere kiyasla daha yuksektir. Gelmnsmekte ol
yirtdisi olsaawnkst adamaufazluadmnr ki si

W"<_Q""Q)'_'33
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Bankasinin yayinladi gi verilerini kull anarakemn!| gal esmal 41 n
maktadir. Wang ve Guan (2016) i ki looybuatl kFuilnldaenxa rvaekr igleelriisgntii rkdt
hesaphadgap!| aEmaddesk skul | and1 g1 erisim boyutunda banka hesabi S
skenl erini kull andi . Kullanim édiylueunundaei segidldiemede @irgakeémlreri
tralya, Kanada, Yeni Zel anda, Ameri ka ve 1irl and skar,ffeémenans al eri
o, Orta Afrika Cumhuriyeti €enelbegl aid &kle AVvraup& wyér Kumekt ddier
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kull anarak finansal erisim seviyesi 6l gulen 70 Ul ké dagas  grodal |l idsipa
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Mal lick (2017)' e go6re Ul kelerin finansal eri si mi ar ttkrarsdma k i ¢cin
ol umlu kat kile Shacivé Hesarg Ra1H 81 r As y a ¢ 100nkEeGar as | verileri kul Ilrmmarak yap
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sektodrdeki firmal ar bl hihynasheraidna .od ruknd wi leit Ktidesaimr etk latbad 1 f.i nansal eri

2010 dan bénizl al imkegnhan finansal eri si mi arttirmaya yodénelik ul usa
Dinya Bankasi Finansal Erisim Destekleme Cercevesi k anpaska midnda gel
Ornek olarak, Endonezya, Me ksi ka, Moz ambi k, Pakistan ve Peru’'da yiaruatdale
gucl enmesi , kredi kullanimnin ve finansal er i si niiim aanrstarha sdili zseand leay
otoriteleri, telekominikasyon, rekabet ve egitim k®rawmrklaan i, ni20di8r) . ¢
5.50NUC

Herkes i¢in finans ol arkikr deak d moamindesakii® htetft nnmebhnesseay) vwrmrimsiwve hi zmet | e
maliyetle ve esisagh&s Gdliler u,l aggniat fmrsaviyesi ve kentl esme gibi s 0
demografi k faktorl eul,adiimatmmesgail msalsttyeamp ins iy afpismansal erisimi etkiley
erisim seviyesi Ul keden Ul keye farklili1 k gostermekeedeli sBekebk ol ¢
Ul kel erdektrdaha yukse

Finans alkosmroimiikmbuyimeye katFkiinasnasdllayean shinti bfi aletydmadsim.ekeniomi eéemkel e
kredi ve 0de naha rdhatm masnmash amyenak | ardinf syna i ne ma kkenonakkb Uy dygnleaar tvter r 1 r .

Yapilan ampirik ¢alismalar finansal erisimin ekonomirka nbstiayll meeryii s ionh,
gel ir esit sifinardsaligsitniik raazrail tdaens tveek | ey en olnee malzi gbeilri spnoilsi tiklkkag laermaa kfdiinra
icin politikalar ve stratejiler gelistirmektedir.

KAYNAKLAR

Ahamed, M. M., & Mallick, S. K. (2017). Is financial inclusion good for bank stability? International evidence. Journal of Economic Behavior
& Organization.

Allen, F., Demirguc-Kunt, A., Klapper, L., &Peria, M. M. (2012). Foundations of financial inclusion. Policy Research Working Paper, 6290.
Arora, R. U. (2014). Access to finance: an empirical analysis. The European Journal of Development Research, 26(5), 798-814.

Beck, T., Demirguc-Kunt, A., & Martinez Peria, M. S. (2005). Reaching out: Access to and use of banking services across countries. The
World Bank.

Chakravarty, S. R., & Pal, R. (2013). Financial inclusion in India: An axiomatic approach. Journal of Policy modeling, 35(5), 813-837.
Chauvet, L., &lacolin, L. (2017). Financial inclusion, bank concentration, and firm performance. World Development, 97, 1-13.

Claessens, S. (2006). Access to financial services: a review of the issues and public policy objectives. The World Bank Research
Observer, 21(2), 207-240.

Corrado, G., &Corrado, L. (2015). The geography of financial inclusion across Europe during the global crisis. Journal of Economic
Geography, 15(5), 1055-1083.

DU ny aBa n khatss:}y/www2vorldb8nk.org/en/topic/financialinclusion

Demirguc-Kunt, A., &Klapper, L. (2012). Measuring financial inclusion: The global findex database. The World Bank.
Fungac¢ o wadll, L (2015), Und&rstanding financial inclusion in China. China Economic Review, 34, 196-206.
Honohan, P. (2008). Cross-country variation in household access to financial services. Journal of Banking & Finance, 32(11), 2493-2500.

Inoue, T., &Hamori, S. (2016). Financial access and economic growth: Evidence from Sub-Saharan Africa. Emerging Markets Finance and
Trade, 52(3), 743-753.

Igbal, B. A., & Sami, S. (2017). Role of banks in financial inclusioninIndia.Cont adur i a vy 62@)demiessi straci 6n,

Kim, D. W., Yu, J. S., & Hassan, M. K. (2018). Financial inclusion and economic growth in OIC countries. Research in International Business
and Finance, 43, 1-14.

DOI: 10.17261/Pressacademia.2019.1138 30 Pressacademia Procedia


https://www.worldbank.org/en/topic/financialinclusion

PressAcademia Procedia — PAP(2019), Vol.10-p.27-31 Kuzucu

Le, T. H., Chuc, A. T., &Taghizadeh-Hesary, F. (2019). Financial inclusion and its impact on financial efficiency and sustainability: Empirical
evidence from Asia. Borsa Istanbul Review.

Lépez, T., & Winkler, A. (2019) :bustRyalesSourfaliofFiaancaliStabllity, 43n164120.s i on mi t i gat e
Sarma, M. (2008). Index of financial inclusion. Working paper No. 215. Indian Council for Research on International Economic Relations.
Sarma, M., &Pais, J. (2008). Financial inclusion and development: A cross country analysis. New Delhi: Madras Schools of Economics.

Wang, X., & Guan, J. (2017). Financial inclusion: Measurement, spatial effects and influencing factors. Applied Economics, 49(18), 1751-
1762.

Zins, A., & Weill, L. (2016). The determinants of financial inclusion in Africa. Review of Development Finance, 6(1), 46-57.

DOI: 10.17261/Pressacademia.2019.1138 31 Pressacademia Procedia



PressAcademia Procedia

www._pressacademia.org/procedia ISSN 2459-0762

PressAcademia Procedia YEAR 2019  VOLUME 10

Istanbul Finance Congress, November 1, 2019

THE RISE OF INTERNET OF THINGS (loT) AND ITS APPLICATIONS IN FINANCE AND ACCOUNTING

DOI: 10.17261/Pressacademia.2019.1139
PAP-IFC- V.10-2019(7)-p.32-35

Nurgun Komsuoglu Yilmaz?!, Hulya Boydas Hazar?

Listanbul Aydin University, Department of Business Administration, Istanbul.
nurgunyilmaz@aydin.edu.tr, ORCID: 0000-0002-9050-9796

2|stanbul Aydin University, Department of Business Administration, Istanbul.
hulyahazar@aydin.edu.tr, ORCID: 0000-0002-7115-1899

To cite this document

Ko ms u o gl u,Boydbsniazar,, H., (R019). The rise of internet of things (loT) and its applications in finance and accounting.
PressAcademia Procedia (PAP), V.10, p.32-35.

Permemant link to this document: http://doi.org/10.17261/Pressacademia.20199.1139

Copyright: Published by PressAcademia and limited licenced re-use rights only.

ABSTRACT

Purpose- The purpose of this study is to analyze the usage of internet of things (loT) on finance and accounting. Internet of things refers
the interconnection between devices via internet including mechanical and digital objects. The advancements including internet, wireless
communication, microelectromechanical systems (MEMS) and radio frequency identification (RFID) created a world of interconnected
devices, with 10T this interconnection covers everyday objects. In this study it is examined the areas where 10T can be used to facilitate
finance and accounting.

Methodology- In this study a descriptive research approach has been followed. In this research, it has been summarized the relevant
sources of literature from a critical point of view; it has been reviewed main concepts and aimed to explain the concept with a finance and
accounting perspective.

Findings- Research findings has been listed in two parts. 1%findings on the relationship between internet of things and finance and 2nd
findings on the relationship between internet of things and accounting. In both business branch, internet of things has a wide area of
research.

Conclusion- As a result of the study, it was evaluated that the concept of Internet of Things, which symbolizes the communication of
objects used in daily life via internet, can have a wide range of usage in the field of finance, primarily in banking, and will also have an effect
on increasing the level of automation in accounting activities through the data transferred directly from the objects.

Keywords: Internet of things, finance, accounting
JEL Codes: L68, G10, M41

1. INTRODUCTION

The Internet of Things (IoT) is based on network of devices capable of interacting and communicating with each other. Recent years, with
the development of technology, the internet of things is used for prevention of environmental pollution, health data collection, prevention
of obesity and control of smoking, effective agricultural systems, rapid community aid in disasters, transportation, solutions to energy
problem and contribution to clean energy generation and production processes.

Physiological data can be collected and treated without any pain to the patient through wireless sensors and sensors that can be placed on
the patient or placed on his / her body away from the hospital environment and at home. ( A k t a $ & Erdéndi,Ra14).

The main elements of Smart Environments are fire prevention conditions and flammable gases for the identification of risky areas, soil
moisture, vibration and ground density monitoring of possible flood, avalanche and landslide disasters in advance, especially in the areas
along the fault line to evaluate the early earthquake detection systems ( GO r Baukig 2016). In addition, smart home system and
smart city system can be given as an example