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Abstract

The abstract has to be written within 250 words maximum and followed by
three to five keywords. The micro and small business segment is the majority
of business actors in Indonesia. Therefore, micro and small enterprises (MSEs)
are the backbone of Indonesia's economy and focus on all stakeholders'
attention. This study aims to analyze the factors that can affect the
sustainability of micro and small businesses. These factors are internal control
and risk management. The method used in this research is quantitative. The
total population is all micro and small business actors around the Mercu Buana
campus who do stationery and photocopies for campus needs. The number of
samples that meet the requirements is 54 MSEs. The result of statistical data
processing is that internal control significantly affects micro and small
businesses' sustainability.

Furthermore, risk management has no significant effect on the sustainability
of micro and small businesses. Also, it is known that MSEs are businesses that
have a dependency on the business owner. Therefore, the owner's business
experience has an essential role in maintaining the sustainability of the MSEs
business.

To cite this document: Nugroho, L. & Utami, W. (2022).  Internal Control
and Risk Management Issues on The Sustainability Micro and Small
Enterprises in Indonesia. BILTURK, The Journal of Economics and Related
Studies, 4(1), 1-19. doi: 10.47103/bilturk.993568.
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1. Introduction

In various developing countries, including Indonesia, the front-line economic
players are micro and small enterprises (MSEs). In addition to being the front line
of the economy players, MSEs also open employment opportunities for the
community, especially for people who have skills (Ladzani & Van Vuuren, 2002;
Suci, 2017). Currently, the Indonesian government is developing the economy to
improve MSEs welfare (Djakfar, 2015; Nugroho & Sihite, 2018). Micro and small
enterprises (MSEs) have a contribution in driving the real sector directly. The real
sector's contribution is that micro and small businesses have an essential and
strategic role in national economic development. Also, MSEs have a vital role in
economic growth and employment absorption. MSEs have again been proven not
to be affected by the crisis. When the monetary crisis hit in 1997 to 1998, MSEs
were among the sectors that survived the crisis. Several banks where most debtors
are wholesale segments (big companies) collapse (Herliansyah et al., 2020). During
the monetary crisis, many big companies had debts in foreign exchange. When the
rupiah weakened against the US Dollars, that caused their liabilities to increase, and
the impact is the debtors unable to pay installments. Also, at the same time, bank
interest rates have risen so that the amount of their loans also becomes more
spacious and caused a bad loan for the bank (Tarmidi, 1999). In contrast, the banks
where the majority loan portfolio is MSEs segments such as Bank Rakyat Indonesia
(BRI), can survive because of MSEs at monetary crisis are still able to carry out their
business activities and pay their installment (Awaluddin, 2014; Mcguire & Conroy,
1998; Patten et al., 2001). Therefore, the quality of the MSEs loan in BRI at the
monetary crises period in good quality (perform loan-PF).

Therefore related to the essential of MSEs to economic growth and stability, the
Indonesian government pays special attention to improve the welfare of MSEs by
improving infrastructure and access to capital for MSEs. The existence of MSEs in
Indonesia in the 2015-2018 period based on the number of players reached 99.90%
of the total businesses in Indonesia (tablel)

Table 1: Business Actors in Indonesia in the 2015-2018 Period

Amount of Year
Enterprises

(Unit) 2015 Portion 2016 Portion 2017 Portion 2018 Portion  Average
Micro 58,521,987 98.74% 60,863,578 98.71% 62,106,900 99.78% 63,350,222  98.68% 98.98%
Small 681,522 1.15% 731,047 1.19% 75,709 0.12% 783,132 1.22% 0.92%
Sub Total 59,203,509 99.89% 61,594,625 99.90% 62,182,609 99.90% 64,133,354  99.90% 99.90%
Medium 59,263 0.10% 56,551 0.09% 58,627 0.09% 60,702 0.09% 0.10%
Big 4,987 0.01% 5,370 0.01% 5,460 0.01% 5,550 0.01% 0.01%
Sub Total 64,250 0.11% 61,921 0.10% 64,087 0.10% 66,252 0.10% 0.10%
Total 59,267,759 100% 61,656,546 100% 62,246,696 100% 64,199,606 100% 100%

Kemenkop&UMKM, 2018.
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The ability of the MSEs in reducing unemployment is shown in table 2, where MSEs
have absorbed most of the workforce. Based on table 2, MSEs during the 2015-
2018 period could absorb 93.42% of Indonesia's total workforce. Thus, the
existence and business sustainability of MSEs should be a concern of all
stakeholders, not only the government.

Table 2: Workforce Absorption Based on Enterprises Classification

Labor Year

Absorp

(People) 2015 Portion 2016 Portion 2017 Portion 2018 Portion  Average
Micro 110,807,864 86.96% 103,839,015 89.31% 105,509,631 87.73% 107,376,540 89.04% 88.26%
Small 7,307,503 5.73% 5,402,073 4.65% 6,546,742 5.44% 5,831,256 4.84% 5.16%

Sub Total 118,115,367 92.70% 109,241,088  93.95% 112,056,373  93.18% 113,207,796 93.87% 93.42%

Medium 5,114,020 4.01% 3,587,522 3.09% 4,374,851 3.64% 3,770,835 3.13% 3.47%
Big 4,194,051 3.29% 3,444,746 2.96% 3,828,953 3.18% 3,619,507 3.00% 3.11%
Sub Total 9,308,071 7.30% 7,032,268 6.05% 8,203,804 6.82% 7,390,342 6.13% 6.58%
Total 127,423,438 100% 116,273,356 100% 120,260,177 100% 120,598,138 100% 100%

Kemenkop&UMKM, 2018.

Sustainability for MSEs is vital because most MSEs do not yet have the vision and
mission to guide them in managing their business (Mori & Mersland, 2014). The
purpose of MSEs is to build a business to meet the needs of their family life.
Therefore, most MSEs do not have plans and strategies for developing their
business (Agier & Szafarz, 2103). Furthermore, in running their business, MSEs tend
to use their experience to say that decision-making related to their business's
sustainability is done spontaneously. Also, the absence of financial reports is a
weakness for MSEs, so that they cannot know and analyze the income and
expenditure of money from this business properly. This weakness causes many
external parties such as banks to identify that MSEs have a high risk (Hudon, 2009;
Nugroho & Tamala, 2018).

On the other hand, MSEs have survived the era of the monetary crisis and
contributed significantly to Indonesia's national economy. Therefore it is essential
to be able to analyze the factors that influence the sustainability of these MSEs.
MSEs is a business with a simple organizational structure so that the supervisory
function of its staff's leadership will be affordable (Andi Wijayanto, 2013; Ayyagari
et al., 2007). However, the owners of these MSEs have low education, so that they
do not yet have a well-managed plan and strategy (Labie et al., 2017; Nugroho et
al.,, 2019). The inherent supervision of employees is part of the internal control
function of the company.

Meanwhile, related the preparation of plans and setting targets is part of
implementing risk management mitigation. Thus, the formulation of the problem
in this research includes: (i) Does internal control affect the sustainability of MSEs?;
(ii) Does risk management affect the sustainability of MSEs?. Furthermore, this
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study aims to analyze the role of internal control and | risk management on the
sustainability of the performance of MSEs. Also, this research's novelty is that there
has not been any research that analyzes internal control and risk management to
the sustainability of MSEs in Indonesia. Therefore, this research aims to provide
practitioners and the government knowledge to know the function of internal
control and risk management in managing MSEs that can be used in making policies
towards the development of MSEs. Furthermore, for academics, this research can
be used as a reference in further research that has a topic and focuses on the
development of MSEs.

2. Literature Review

Each business segment has different characteristics, including MSEs. Characteristics
are typical characteristics of specific business segments inherent in the activities
and different from other segments in running their respective business activities.
The characteristics MSEs segments according to the World Bank, MSEs can be
classified into two groups, namely: (i) micro enterprises is a business activity whose
operations are supported by employees up to 10 people; and (ii) Small enterprises
is a business where business activities have employees above 10 to 30 people
(Mead & Liedholm, 1998). More detailed explanations related to the characteristics
of micro and small businesses in Indonesia, according to Sarwono (2015), are as
follows:
< Micro enterprises:

= The types of goods/commodities sold are not permanently fixed, and they
can be changed at any time;

= The place of business is not always settled; at any time can move sites;

= Not having a record of financial transactions;

= Does not separate family finances from business finance;

= Do not have an adequate entrepreneurial spirit;

= The average level of education is relatively low;

=  Generally, there is no access to banking, but some have access to non-
bank financial institutions;

=  Typically, do not have a business license or other legality requirements
including tax;

=  Examples of micro-enterprises such as street vendors and traders in
traditional markets.

< Small enterprises:

= Location/place of business has typically settled and not moved,;

= |n general, financial administration has been done even though it is still
superficial;

=  Corporate finance has begun to be separated from family finance;

= Already made a simple financial statement;

= Already has an entrepreneur spirit;

BILTURK Journal of Economics and Related Studies
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= Already have a business license and other legal requirements, including
paying tax obligations;
= Some have access to banks to meet capital needs;
=  Most have not been able to make proper business management such as
business planning;
= Example: Traders in the wholesale market (agents) and others.
Nevertheless, based on the Law governing Micro, Small and Medium Enterprises
(MSMEs) is Law Number 20 of 2008, stating that asset and turnover of SMEs as
follows:

Table 3: The Enterprises Size Based on the Asset and Turnover

Criteria
Enterprises Size
Asset Turnover
Micro Max. 50 million Max. Rp300 million
Small >Rp50 million-Rp500 million >Rp300 million-Rp2.5 billion
Medium >Rp500 million-Rp10 billion >Rp2.5 billion-Rp50 billion
Big >Rp10 billion >Rp 50 billion

Hardati, 2013.

The potential of business opportunities from MSEs also has a big prospect. As an

archipelagic country, Indonesia still has many people living in rural areas, reaching

50% of the total population of Indonesia (Hardati, 2013). The following is the

contribution of MSEs to the Indonesian community, which includes:

=  MSEs contribute widely to provide economic services to the community, both
in urban and rural areas, to help the process of equity and increase community
income (Alkadafi, 2014);

= MSEs is a sector that can maintain national economic stability. That is because
MSEs are one of the business players who survived during the 1997-1998
monetary crisis and the financial crisis during 2008-2009 (Ahmadun, 2015;
Nugroho et al., 2020);

= MSEs also greatly help the government create new jobs that can support
household income (Nursiah et al., 2017; Winanto, 2019);

= MSEs have a high degree of flexibility when compared to businesses with larger
capacities, so MSEs need special attention supported by competencies so that
there is a directed business synergy between micro and small businesses that
aim to improve the competitiveness of their enterprises (Wiroto, 2016);

= MSEsinIndonesia are often associated with economic and social problems such
as high poverty levels, unequal distribution of income, uneven development
processes between urban and rural areas, and urbanization issues. Therefore
the government must have a policy to protect MSEs from the competition with
large business actors. Also, MSEs must be equipped with adequate knowledge
and abilities so that they can improve their welfare. The better the condition of
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MSEs, the more it can make a significant positive contribution to efforts to
overcome these social problems (Tambunan, 2012);

=  MSEs are the business sector that is dependent on low import components.
This is because MSEs use raw materials and local resources easily found and
available in the vicinity, thereby saving the country's foreign exchange (Kusuma
& Mayasti, 2014).

The certainty of the sustainability of MSEs must be a concern of all stakeholders

due to the vital role of MSEs in economic stability. However, MSEs, as a business

with a small business scale and limited education, have several obstacles that need

to be considered by stakeholders to find the solutions (Dewanti, 2010; Nugroho &

Chowdhury, 2015; Sarwono, 2015). The barriers include internal and external

factors that stick in the MSEs characteristic that include:

= Weaknesses in gaining opportunities (market access) and increasing market
share;

= lack of capital and limitations in accessing capital resources;

= Defects in the field of organization and management. The majority of MSEs do
not yet have an appropriate financial administration and management system;

= Limited mastery of technology, especially applied technology. The majority of
MSEs use traditional technology;

= Limited business networks and cooperation between entrepreneurs;

= Because MSE owners are still often involved in technical issues, so they don't
think about the long-term goals or strategic plans of their business;

=  The majority of MSEs do not yet have business legality.

Likewise, the organization's sustainability is vital with the continuity of MSEs, which

is the backbone of the economy. The importance of sustainability in an organization

or company aims to trust the community, investors, and stakeholders. The more

the organization can be predicted its sustainability, the better the belief provided

by external parties to the organization (Nugroho et al., 2018; Utami & Nugroho,

2019). According to Habib et al., (2013); Nugroho et al., (2018); and Suryo et al.,

(2019). Moreover, several indicators can be used as an assessment of the

sustainability of an organization as follows:

= Huge business losses in a relatively long and continuous period (three years);

= Having a shortage of working capital in the current year and recurring;

= The profit deficit is held for a relatively long period (three years) before
bankruptcy takes place;

= The company's inability to pay debts that are past due and short-term debt
continuing;

= The loss of the main customers, which caused a significant decrease in sales
turnover;

= Disasters, such as floods and earthquakes. Resulting in the cessation of business
activities of the company;

BILTURK Journal of Economics and Related Studies
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= Some lawsuits and lawsuits threaten companies to stop their business
activities.

If a company experiences the things mentioned above, it can be predicted that the

company will soon go bankrupt. Furthermore, to maintain company performance

and avoid conflicts of interest between agencies and principals, it is necessary to

implement internal controls (Siallagan & Machfoedz, 2006). Thus, according to

Arena & Azzone (2009) and Bruwer et al. (2019), the objectives of implementing

internal control are as follows:

= |mprove organizational performance through effectiveness and efficiency in
business activities;

= There is compliance with internal and external regulations;

= Protect losses and maintain assets owned by the organization;

= Maintain employee integrity and transparency of financial information and
non-financial information.

Also, MSEs can be classified into two groups, which include:

= Livelihood activities, which are MSEs used to earn a living, are more commonly
known as the informal sector, for example, are street vendors;

= Home industries are MSEs that not only aim for a living but are also
accompanied by skills.

Concerning the characteristics of MSEs with an informal organization and the
maximum number of employees, reaching only 30 employees, internal controls in
MSEs should be significant. Likewise, risk management at MSEs should be
appropriately mitigated by owners who are also managers of MSE businesses.
Experience and skills are the necessary foundation for managing MSEs. Therefore,
with the best technical skills of the MSEs manager, it will prevent the occurrence of
irregularities committed by its employees. Thus the hypothesis of this study
includes:

= H1=Internal control has a significant effect on the sustainability of MSEs;

= H2=Risk management has a significant effect on the sustainability of MSEs.

3. Methodology

This study is designed using the quantitative approach, using a survey questionnaire
filled in by the owner of MSEs. The mechanism for distributing the questionnaire
was carried out from September 2019 to December 2019, located around Mercu
Buana University, West Jakarta Province, Kembangan District, Meruya Selatan
Village. The media used in the questionnaire is offline and uses questionnaire
papers, which the respondents then fill in. Consideration of using the offline
guestionnaire is the object of our study. This study's object is MSEs with low
educational characteristics, so if using the online questionnaire in the
dissemination method, MSEs will find difficulties in answering the questionnaire.
The number of respondents who filled out the questionnaire was 115 MSEs, but 54
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MSEs had filled it. The questionnaire filled out by respondents used a Likert scale
of 1to 7, which means:

1= Strongly disagree;

2= Disagree;

3= Slightly disagree

4= Neutral;

5= Slightly agree;

6= Agree;

7= Strongly agree.

Also, following the research hypothesis, where this study aims to analyze the
relationship between independent variables, namely internal control and risk
management on the sustainability of MSEs businesses as the dependent variable,
the statistical tests used are multiple regression with the following equations:

SP=ay+Y0_IC+YP_RM+e (1)
Remark:
SP: Sustainable Performance;
a_0: Constant;
IC: Internal Control;
RM: Risk Management;
e: Residual Vector.

4, Results and Discussion

This questionnaire was distributed to MSEs owners located around Mercu Buana
University because it supported students' photocopy and stationary activities. The
total distribution of 115 MSEs questionnaires, 54 respondents, filled out the
guestionnaire completely. Therefore, this section presents the results of analysis
from characteristics of 54 respondents, showing the demography profile of
respondents to describe the frequency and percentage of their status as MSEs. The
characteristics of the respondents are as follows:

Graph 1: The Age of MSEs Owner

24

16

11

]

20-30 Years Old 31-40 Years Old 41-50 Years Old > 50 Years Old
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Graph 1 above shows that of the 54 respondents, most MSEs perpetrators were the
younger generation, amounting to 40 MSEs with an age range of 20 years to 40
years, or 74.07% of MSEs actors dominated by the younger generation.
Furthermore, MSEs, which are dominated by the young generation, have also used
the internet network to sell their products and services so that it can contribute to
increasing their sales turnover (Nugroho, 2020).

Graph 2: The Gender of MSEs Owner

When viewed from the gender aspect, most MSEs are male entrepreneurs, while
female entrepreneurs account for 44.44% of the total portion of MSEs or 24 female
entrepreneurs (Graph 2). This shows that male entrepreneurs still dominate MSEs
in Indonesia. From the total of MSEs, the male entrepreneur is 55.56% of the total
MSEs or 30 male entrepreneurs. However, the achievement of the number of
women entrepreneurs shows that the contribution of women entrepreneurs to the
MSE sector needs special attention and has a vital role in family welfare (Guérin,
Kumar, & Agier, 2013).

Graph 3: The Education Level of MSEs Owner

m postgraduate m Undergraduate = High School
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Several previous studies have stated that MSEs have a low education level (Cieslik
et al., 2019; Hermes & Lensink, 2011; Nugroho & Chowdhury, 2015). The lack of
education from MSEs is also shown in the results of this study. According to graph
3, the 54 respondents in this study, there were 34 MSEs with high school education.
Therefore, the owners of MSE who have a bachelor's degree are only 37.04% of the
total MSE respondents, and the rest of MSEs, 62.96%, have high school education
(graph 3).

Graph 4: MSE’s Turnover
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Respondents in this study were dominated by micro-entrepreneurs with a
maximum sales turnover of Rp. 300 million. Furthermore, from a total of 54
respondents, there were 46 micro-businesses, or 85.19%. In comparison, the small-
scale business respondents in this study were eight small businesses or 14.81%
(Graph 4). Following these results, it can be classified that the majority of micro-
businesses are informal sector businesses, so that the goal of micro-business
owners is to meet their daily needs and meet the household costs of their families
(Arafah & Nugroho, 2016; Mor et al., 2020). Furthermore, because most
respondents are micro-businesses, it can also be classified that the company has a
maximum of 10 employees (Dewanti, 2010; Sarwono, 2015).

Graph 5: The Business Duration of MSEs

I

Longest Years Shortest Years Average Years

This study's results are known in graph 5, and the average length of MSEs
operations is ten years. Furthermore, it is also known that the longest MSEs are
operating for 45 years, and the shortest MSEs have only been running for one year.
According to Pedchenko et al. (2018), the average business length of 10 years is
classified at the establishment stage. At the establishment stage, it was stated that
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the longer the business had been operating, the more experienced the owner of
the MSEs managed his business. A company that long has increasingly loyal
customers and already has proper customer relationship management (Setiaji &
Fatuniah, 2018).

Furthermore, the results of the statistical test of the variables in this study, which
include internal control, risk management as the independent variables, and the
sustainability performance of MSEs as the dependent variable, then conducted
tests on these variables which include:

4.1. Reliability Test
Table 4: Reliability Test

Variable Reliability Coefficient Critical Values Conclusion
X1 0.946 0.600 Reliable
X2 0.959 0.600 Reliable
Y 0.918 0.600 Reliable

The reliability test results showed that all variables in this study had a reliability
coefficient > 0.600, so all of the variables used in this research were reliable (table
4).

4.2. Normality Test

Normality Test is used to test whether, in a regression model, the dependent
variable and the independent variable or both have normal distribution or not. The
normality test results are also known as Sig above 0.05, then the data of all variables
in this study have a normal distribution (Table 5).

Table 5: Normality Test

One-Sample Kolmogorov-Smirnov Test

Unstandardized Residual

N 54
Normal Parameters2® Mean .0000000
Std. Deviation 6.09908684
Most Extreme Differences Absolute .097
Positive .097
Negative -.086
Kolmogorov-Smirnov Z 714
Asymp. Sig. (2-tailed) .689

a. Test distribution is Normal.
b. Calculated from data.

4.3. Multicollinearity Test

Table 6 above shows that the VIF value is less than ten. On the other hand, the
Tolerance value is more than 0.01, and it can be concluded that there are no
multicollinearity problems among the variables in this study.
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Table 6: Multicollinearity Test

Coefficients?

Model Collinearity Statistics
Tolerance VIF
1 Internal Control (X1) 192 5.202
Risk Management (X2) 192 5.202

a. Dependent Variable: Sustainability Performance (Y)

4.4. Heteroscedasticity Test

The independent variable used in this study, based on table 7 above, does not occur
heteroskedasticity. The data where the Sig. of the internal control and risk
management variables have values > 0.05. Thus, the data from these variables are
feasible to do a statistical regression test.

Table 7: Heteroscedasticity Test
Coefficients?

Model Standardized
Unstandardized Coefficients Coefficients

B Std. Error Beta t Sig.

1 (Constant) 8.051 2.085 3.862 .000
Internal Control (X1) .088 132 .203 .661 511

Risk Management (X2) -.197 135 -.447 -1.459 151

a. Dependent Variable: abs_res

4.5. Partial Correlation Test

A multiple linear regression test determines the effect of two or more variables on
the dependent variable. In this study, multiple linear regression analysis is
performed to determine the regression coefficient or the dependent variable's
influence, namely the sustainability performance of MSEs (Y). Furthermore, the
dependent variable is internal control of MSEs (X1) and risk management of MSEs
(X2). Therefore, this study uses multiple linear regression analysis because it has
more than one independent variable. Furthermore, based on table 7, the results of

multiple linear regression can be arranged in the form of a regression equation as
follows:

SP = 15.644 + 0.690IC + 0.126RM + e (2

Table 8: Correlation Test

Coefficients?

Model
Unstandardized CoefficientsStandardized Coefficients
B Std. Error Beta t Sig.
1(Constant) 15.644 3.635 4.303.000
Internal Control (X1) .690 231 .639 2.988.004
Risk Management (X2).126 .235 114 .533 .596

a. Dependent Variable: sustainability Performance (Y)
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Furthermore, referring to table 7 above, internal control has a positive and

significant influence on the survival of MSEs due to sig <0.05. However, the risk

management variable has a positive effect, which remains insignificant to the

sustainability of MSEs due to sig> 0.05. Internal control at MSEs has a vital role in

sustainability performance in the micro and small business segments. Internal

control's contribution is very significant due to crucial people's presence, namely

business owners in the MSE business. The owner of the MSE is very dominant in

the management, control, supervision, and improvement of his business. The

leadership element of the MSEs in the success of the business. Several essential

aspects of internal control are the success of MSEs in maintaining their

sustainability. These essential elements include:

= There are examples of good leadership from MSE owners;

= Effective communication between MSE owners and all employees;

= Information transparency (transparency);

= Thereis a trust of all employees;

=  Ability to handle customer complaints properly to maintain output quality;

= Financial transactions are carried out with the agreement and known by the
owner;

= The owner conducts regular monitoring and monitoring.

Also, the characteristics of MSEs that have a simple organizational structure allow
owners of MSEs to conduct more effective supervision and control. Span control
from The owner is more accessible compared to companies with more than 30
employees. The span of control has a good impact on internal control that will
improve the sustainability of the performance of MSEs. The sustainability of MSEs
is indicated by several indicators, including:

= All employees are loyal;

= Employee orientation is working for a living;

= Thereis anincrease in sales turnover;

=  Products and services produced by consumers are in demand;

= MSEs have a quick response to the needs and desires of consumers.

Nevertheless, the variable of risk management has no significant effect on the

sustainability of MSEs performance due to the following matters:

= MSEs does not yet have a clear division of tasks among employees;

= MSEs does not have a business plan and business targets to be achieved;

= Decision making is carried out centrally to the owners of MSEs;

=  Education from the owners of MSEs is not following the line of business being
carried out;

= There is no training and routine training for all employees.

Thus the sustainability of the MSEs is determined by the key person or owner of
the MSEs (Jones et al., 2014; Miller et al., 2019). Therefore, MSEs are a business
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entity that prioritizes skills gained from the experience of MSEs owners. Besides,
MSEs are a business entity based on labor-intensive rather than capital-intensive,
so MSEs' education is not focused (Hampel-Milagrosa et al., 2015; Rijkers et al.,
2010). Furthermore, the weakness of MSEs is that they do not have business plans
and targets. Their business goal is to maintain business continuity, not just to
expand a business. Therefore the growth of assets and turnover of MSEs tends to
be stagnant.

5. Conclusion

The existence of MSEs has an essential contribution to the Indonesian economy.
Therefore, the sustainability of MSEs should be a concern for all stakeholders,
especially the government. This study found that the main factor for the
sustainability of MSEs was internal control, where critical people from MSEs had
access to control, monitoring, and supervision. The key person of the MSE is the
owner, where they have experience and skills in managing the MSEs. Therefore
internal control has a significant influence on the sustainability of the performance
of MSEs. Meanwhile, MSEs' risk management does not significantly affect the
sustainability of MSEs' performance because most MSEs have not had adequate
planning and do not have a vision and mission. Thus, the majority of the goals of
MSEs are to meet operational costs and meet the needs of family life, not to expand
a business.

The sustainability of MSEs is essential because the contribution of MSEs to the
economy can drive the real sector and even survive the economic crisis. However,
this research is limited by the factors that influence the sustainability of MSEs in
terms of internal control and risk management. Therefore, for further research
related to the sustainability of MSE, it can consider variables other than internal
control and risk management. Simultaneously, this study's limitation is using a
relatively small sample to use a more significant number of samples in future
studies.
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1. Introduction

The concept of forecasting, which is a large part of the financial and economic
world, is crucial to investors and governments. Financial and economic forecasts
have evolved for centuries. Economic forecasting uses historical data published by
countries or geographic regions in previous economic reports. (Lenel et al., 2020)

Economic forecasting is the process used to try to predict or anticipate future
economic conditions by using various economic variables and indicators. Indeed,
the methods for selecting a forecasting model, estimating its parameters,
communicating the resulting forecasts, and evaluating their accuracy have
improved in many ways over the past 20 years. On the one hand, economic
forecasts are far from perfect. It is very important to understand the limitations of
these estimates in order to be interpreted correctly (Elliott & Timmermann, 2008).

One of the key points in making economic forecasting so important is that it helps
in making better policy decisions. For example, if the economy is in a recession, the
government may implement expansionary fiscal policy (increased spending
financed by borrowing) to protect economic demands and prevent the economy
from recession (Wieland & Wolters, 2013).

Economic forecasts are critical in setting monetary policy/fiscal policy. In situations
where the economy needs to be fixed and made better, inflation may rise and there
may be situations where banks' interest rates need to rise. If the economy is likely
to contract further, the Bank may need to undertake further quantitative easing.

Companies also use forecasts to develop business strategies. Financial decisions are
determined by economic conditions and what the future will look like, even in
uncertain situations. Data from the past is collected and analyzed so patterns can
be found. Today, big data and artificial intelligence have changed the methods of
business forecasting. Business forecasting is vital for companies as it allows them
to plan production, financing, and other strategies.

There is a long history of research in finance and economic modeling. Time Series
Analysis and Regression are the most commonly used traditional approaches in
financial and economic modeling. However, in some cases, these models are not
sufficient. Recent evidence shows that financial markets are nonlinear; however,
these linear methods still provide good opportunities to describe nonlinear systems
found in Time series analysis of the financial market (Maciel & Ballini, 2008). For
this reason, financial analysts started to look for other models. In recent years,
Artificial Neural Networks have been widely used as a powerful modeling technique
in financial and economic forecasting.
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Various variables such as exchange rates, gold prices, daily US dollar returns, bonds
and oil prices have been used in many different studies to predict the returns of
investment instruments through Artificial Neural Network models and to create
models for these situations (Zhang & Berardi, 2001; KangaraniFarahani &
Mehralian, 2013; Khodayari et al., 2020; Diaz and Nguyen, 2021; Mir et al., 2021;
Le et al. 2021).

There are many studies that make financial forecasts and obtain models by
combining Regression models with Artificial Neural Network models (Cao et al.,
2011; Pradeepkumar & Ravi, 2017; Siami-Namini & Namin, 2018; Cao & Li, 2019).
When other studies are examined, it has combined Time series models and Artificial
Neural Network models to analyze financial data and make predictions by creating
financial models (Zhang & Berardi, 2001; Lee et al., 2008; Patra et al., 2017; Altan
& Karasu, 2019; Benrhmach, 2020) Some studies have compared the results of the
different methods, such as Regression and Time series models, with the neural
network by using the same data. (Carvalhal & Ribeiro, 2008; Kyung et al., 2008).

Inthe literature, there are studies that predict the index BIST 100 using the Artificial
Neural Network model and compare it with other models (Kilic et al., 2014; Ozbey
et al., 2020; Molla et al., 2021; Karakul, 2020).

In this study, the BIST 100 index was estimated by using Artificial Neural Networks
and a Regression model. Using the closing prices of the BIST 100 index between
2010 and 2020, the closing values of the BIST 100 index for 2021 were estimated.
Also, the predictions of the Regression model and the Artificial Neural Network
model were obtained. The mean square errors of the neural networks and the
Regression model were also obtained. In the analysis, estimates were first made
with the Regression model, and then the Artificial Neural Network model was
applied.

2. Material and Method

Itis known that the Regression method was first proposed by the English statistician
Francis Galton in the 19th century. He proposed this method for the purpose of a
biological study (Galton, 1877; as cited in Stanton, 2001). Udny Yule and Karl
Pearson applied and developed this method to broader general statistical fields
(Yule, 1897; as cited in Hepple, 2001). In this period, the dependent and
independent variables are assumed to have normal distributions. This assumption
was extended with Fisher's publications in 1922 and 1925 to apply only to cases in
which the conditional distribution of the dependent variable is normal (Fisher,
1922; as cited in Aldrich, 2005).

Regression analysis basically consists of statistical operations to predict the
relationships between a dependent variable and one or more independent
variables. In simple linear Regression analysis, one dependent variable and one
independent variable are assumed to be linearly related. In multiple Regression
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analysis, it is assumed that there is a linear relationship between more than two
variables. (Schroeder et al., 2016).

The general Linear Regression model can be stated by the equation below
(Montgomery, 2021).

Yi = Bo + B1X1i + BoXoi + o+ B Xy + & (1)

where,

yi=dependent variable

xi=explanatory variables

Bo= constant term

B«=slope coefficients for each explanatory variable
&;=the model’s error term

The multiple regression model is based on the following assumptions (Seber and
Lee, 2012):

e There is a linear relationship between the dependent variables and the
independent variables.

e The observations are independently and randomly selected from the
population.

e & ~N(0,06%

Sometimes data can have a non-linear relationship. One way to try to explain such
a relationship is to use a polynomial Regression model (Aiken, 1991);

Y, =B+ BX+BX +. .+ B X"+ (2)

Here h is called the degree of the polynomial. For lower degree, the relation has a
specific name (i.e. h=2 means quadratic, h = 3 means cubic, h = 4 means quartic,
etc.). Although this model enables a nonlinear relationship between Y and X,
polynomial regression is still considered linear regression as the regression
coefficients B4, B5..., Bn are linear.

While applying the Regression model in time-dependent series, various
transformations are applied. Time is considered as an independent variable in Time
series regression analysis. Models such as Cubic regression model, Exponential
regression model, Quadratic Regression model and Logistic Regression model can
be used to transform time series. The model with the smallest mean squared error
is selected and Cubic Regression was used in this study.
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In 1997, Ramon Lawrence tested the performance of Artificial Neural Networks in
price prediction in his article “Using Neural Networks to Forecast Stock Market
Prices”. As a result of the study, he said that price prediction with Artificial Neural
Networks is not perfect, but outperforms regression and other mathematical
models. In 2003, Chen et al. estimated stock returns using Taiwan Stock Exchange
data for January 1982 and August 1992. As a result of the study, it is emphasized
that the returns can be predicted with Artificial Neural Networks and investment
decisions can be made with this analysis.

In Artificial Neural Networks, there are 3 layers. These are the input layer, the
output layer and the hidden layers. The input layer is the first layer in the model. In
statistics, independent variables can be used as the input layer. The output layer is
the last layer in the model. In statistics, dependent variables can be used as the
output layer. Hidden layers transfer the information from the input layer to the
output layer.

Figure 1: Artifical neural networks layers (Maind et al., 2014)
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The following are the three most commonly used types of neural networks in
artificial intelligence. (Patel & Gaurav, 2020):

Feedforward Neural Networks: Feedforward neural networks are the first type of
Artificial Neural Networks created and can be considered the most used today.
These neural networks are called feedforward neural networks because the flow of
information through the network is unidirectional and does not loop.

Recurrent Neural Networks: Recurrent neural networks (RNN), as the name
suggests, involve the repetition of operations in the form of loops. These are much
more complicated than feedforward networks and can perform more complex
tasks than simple image recognition.

Convolutional Neural Networks: Convolutional neural networks have been
associated almost exclusively with computer vision applications since their
inception. This is because their architecture is specifically suited for performing
complex visual analysis.

3. Research Findings and Discussion

In the analysis, firstly the Regression model and then the Artificial Neural Network
model estimation were made. BIST100 Index was used as the dependent variable
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and gold price, USD rate, inflation rate, exchange rate and treasury bond were used
as the independent variables. At the beginning of the study, the descriptive
statistics were calculated. Then, it was tested whether the variables have normal
distribution or not. Before performing the Regression analysis, it was tested
whether the variables have normal distribution or not. Finally, Regression and
Artificial Neural Network models were developed. The descriptive statistics used in
the study are given in Table 1 and the normality test is given in Table 2.

Table 1: Descriptive statistics
Mean  Std. Deviation Minimum Maximum Median Skewness Kurtosis
BIST100 824,55 186,55 595,67 1133,56 773,15 0,355 -1,303

Table 2: Tests of Normality
Tests of Normality

Kolmogorov-Smirnov? Shapiro-Wilk
Statistic df Sig. Statistic df Sig.
BIST100 ,196 11 ,200" ,909 11 ,237

Testing the normality of variables is an important early step in almost every
multivariate test (Tabachnick and Fidell, 2007). Skewness and kurtosis as shown in
Table 1 are two important components used to measure the univariate normality
of the data. According to Onwuegbuzie and Daniel (2002), the values of skewness
<+ 2 and kurtosis <t 2 are considered as acceptable. Since the measures of kurtosis
and skewness for all value are within the range given by Onwuegbuzie and Daniel
(2002), thus it is assumed that the distribution of data does not depart from
normality. When the results given in Table 2 are examined, we can say that the data
are normally distributed. "Curve Estimation" was applied to decide which method
to use in the Regression analysis. The model with the smallest mean square error is
selected. According to the results of the calculations, it was decided to use Cubic
Regression. The results obtained by using Cubic Regression for the year 2021 are
given in Table 3.
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Table 3: The results for the year 2021 obtained using the Cubic Regression

DATE BIST 100 ESTIMATION WITH CUBIC REGRESSION ABSOLUTE PERCENTAGE ERROR (APE)
2020-01 1191,4 1143,1 4,054
2020-02 1059,9 1152 8,689
2020-03 896,4 1160,9 29,507
2020-04 1011,1 1170 15,716
2020-05 1055,2 1179,2 11,751
2020-06 1165,2 1188,5 2
2020-07 1126,9 1197,9 6,3
2020-08 1078,6 1207,4 11,941
2020-09 1145,2 1217 6,27
2020-10 11123 1226,7 10,285
2020-11 1283,5 1236,5 3,662
2020-12 1476,7 1246,5 15,589
2021-01 1473,4 1256,5 14,721
2021-02 14713 1266,7 13,906
2021-03 1391,7 1277 8,242
2021-04 1397,8 1287,4 7,898
2021-05 1420,4 1297,9 8,624

Figure 1: Forecast chart with BIST 100 and Cubic Regression model
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When Table 3 and Figure 2 are examined, it is seen that there is a difference
between BIST 100 index values and forecast values. It was found that the estimated
values for the year 2021 data were lower than the index values of BIST 100. When
the years 2020-2021 were examined, there was an increase in the results of both
models until February. However, despite the decrease in BIST 100 index values after
February, an increase in forecast values was observed. In May 2021, the BIST 100
index values also began to increase. After testing the results of the Cubic Regression
model, the Artificial Neural Network model was constructed. The Artificial Neural
Network model was obtained using MATLAB software. 20% of the data was used as
test data and 80% as training data. These data were selected randomly. The mean
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absolute percentage error (MAPE) is calculated for the Artificial Neural Network
and the Cubic Regression. MAPE is the mean or average of the absolute percentage
errors of forecasts (Swamidass, 2000). The MAPE of the Artificial Neural Network
model is found to be 3,737. The MAPE of the Cubic Regression model was found to
be 9,953. Based on these results, it was found that the Artificial Neural Network
model has better performance. In addition, when the graphics are examined, it is
seen that the Artificial Neural Network model fits better with the BIST100 data set.
The results for 2021 obtained by using the Artificial Neural Network model are given
in Table 4.

Table 4: The results for the year 2021 obtained using the Artificial Neural Network

ABSOLUTE PERCENTAGE ERROR

BIST ESTIMATION WITH ARTIFICIAL
DATE 100 NEURAL NETWORK (APE)
2020-01 1191,4 1112,2 6,648
2020-02 1059,9 1076,6 1,576
2020-03 896,4 1026,6 14,525
2020-04 1011,1 988,6 2,225
2020-05 1055,2 1055,9 0,066
2020-06 1165,2 1125,4 3,416
2020-07 1126,9 1149,5 2,006
2020-08 1078,6 1151,8 6,787
2020-09 1145,2 1149,2 0,349
2020-10 1112,3 1201,5 8,019
2020-11 1283,5 1278,3 0,405
2020-12 1476,7 1345,8 8,864
2021-01 1473,4 1416,3 3,875
2021-02 1471,3 1435,4 2,440
2021-03 1391,7 1433,9 3,032
2021-04 1397,8 1431,5 2,411
2021-05 1420,4 1429,3 0,627
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Figure 2: Forecast chart with BIST 100 and Artificial Neural Network model
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When Table 4 and Figure 3 were examined for the dataset obtained with the
Artificial Neural Network model, it could be seen that the index BIST 100 and the
prediction results were very close. Similar to the Regression model, an increase was
observed in the Artificial Neural Network model until the end of the period.
However, in the real data of BIST 100 index, a decrease was observed. When the
Artificial Neural Network model and the Regression model were compared, it was
seen that the predictions obtained by the Artificial Neural Network were closer to
the real values. The prediction values obtained by the Artificial Neural Network
model and the Regression model are given are given in Table 5.

Table 5: The results for the year 2021 obtained using the Artificial Neural Network

DATE BIST  ESTIMATION WITH CUBIC ESTIMATION WITH ARTIFICIAL NEURAL
100 REGRESSION NETWORK
2020-01 1191,4 1143,1 1112,2
2020-02 1059,9 1152,0 1076,6
2020-03 896,4 1160,9 1026,6
2020-04 1011,1 1170,0 988,6
2020-05 1055,2 1179,2 1055,9
2020-06 1165,2 1188,5 11254
2020-07 1126,9 1197,9 1149,5
2020-08 1078,6 1207,4 11518
2020-09 1145,2 1217,0 1149,2
2020-10 1112,3 1226,7 1201,5
2020-11 1283,5 1236,5 1278,3
2020-12 1476,7 1246,5 13458
2021-01 1473,4 1256,5 1416,3
2021-02 1471,3 1266,7 1435,4
2021-03 1391,7 1277,0 1433,9
2021-04 1397,8 1287,4 1431,5
2021-05 14204 1297,9 1429,3
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Figure 3: Forecast chart with BIST 100 and Artificial Neural Network model and
Cubic Regression model
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4. Conclusions

In this study, Cubic Regression and Artificial Neural Network models were
developed by using BIST 100 index data between 2010-2020. First, the mean square
error values of the models were applied to decide which Regression model to use.
According to these results, it was decided to select the Cubic Regression model.
Then, the results of the Cubic Regression model and the actual values of the index
BIST 100 were compared. There was a difference between the estimated values
and the actual values. Then the Artificial Neural Network model was created.

As a result of the study, it can be seen that the Artificial Neural Network model gives
better results and performs better than the Cubic Regression model. On examining
the tables and graphs, a decrease in BIST 100 values is observed in March 2020. The
reason for this decline is believed to be the Covid 19 epidemic that started in
Wuhan, China in late 2019 and spread around the world. This is a variable that is
not added to the model. Therefore, both Artificial Neural Networks and Regression
models were not affected by this situation and did not decrease.

A similar decrease was observed in February 2021. The reason for this is probably
the quarantine process that occurred due to the Covidl9 outbreak. Since
unexpected situations are not taken into account in the model, there are
discrepancies between the estimates and the actual values. However, it is shown
that the predictions obtained with the Artificial Neural Network model give better
results than the Cubic Regression model. If it is assumed that there will be no
factors that are not added to the model in the future; it can be said that the BIST
100 index can be estimated more accurately with the Artificial Neural Network
model.
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When we look at the world history, we see that many pandemics have emerged from the
past to the present and that these pandemics have ceased to be a public health problem
and have led to economic crisis. While pandemics are transmitted fom person to person,
they are also economically transmitted from country to country. After 2000, five major
pandemics emerged, namely SARS, swine flu, MERS, Ebola and Covid-19, and these
pandemics caused economic losses. It is seen that the higher the infectiousness, mortality
and duration of the pandemic, the higher the economic loss. Respectively, SARS $33 billion,
swine flu $45-55 billion, MERS S10 billion, Ebola $53 billion and Covid-19 have caused

Research Article
2022, Vol. 4(1), 33-45

e-ISSN 2667-5927

Article History:

Received: 01.09.2021
Revised: 22.11.2021
Accepted: 26.11.2021

economic losses worth S9 trillion so far. When we look at the economic losses, it is seen
that the value of economic losses is less because the infectiousness and mortality of SARS
and MERS are less than other pandemics. On the other hand, the Covid-19 pandemic
presents a more serious economic picture as a result of factors such as the number of
cases, death rate, the emergence and rapid spread of new mutations and the fact that it

still continues. All the aforementioned pandemics have had significant consequences on
investment, production, consumption, employment, inflation, exchange rate, foreign
trade and markets, as well as sectoral income losses.

In this study, it is aimed to evaluate the effects of recent pandemics on the world economy,
based on the fact that pandemics cause economic crises. Thus, the economic losses caused
by the major pandemics after 2000 can be seen numerically and it will be possible to
determine which areas of the economy are more affected.
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Diinya tarihine baktigimiz zaman gegmisten giiniimiize ¢ok sayida salginin ortaya ¢iktigini
ve bu salginlarin halk saghgi problemi olmanin étesine gegerek ekonomik krizlere yol
agtigini gérmekteyiz. Salginlar kisiden kisiye bulasirken ilkeden (ilkeye de ekonomik
bulasicilik géstermektedir. 2000 sonrasinda sirayla SARS, Domuz Gribi, MERS, Ebola ve
Covid-19 olmak tizere bes bliyiik salgin ortaya ¢ikmis ve bu salginlar ekonomik kayiplara
yol agmustir. Salginin bulasiciligi, 6ldiiriiciligu ve etki siiresi ne kadar yiiksekse ekonomik
kaybin da o denli yiiksek oldugu gériilmektedir. Sirasiyla SARS 33 milyar S, domuz gribi 45-
55 milyar S, MERS 10 milyar S, Ebola 53 milyar S ve Covid-19 simdiye kadar 9 trilyon S
degerinde ekonomik kayba yol agmistir. Ekonomik kayiplara baktigimiz zaman SARS ve
MERS’nin bulasiciiginin ve éldiiriiciliigiiniin diger salginlardan daha az olmasi nedeniyle
ekonomik kayip degerinin daha az oldugu gériilmektedir. Diger taraftan vaka sayisi, 6lim
orani, yeni mutasyonlarin ortaya ¢ikisi, hizli yayiimi ve hala devam ediyor olmasi gibi
faktorler Covid-19 salgininin ekonomik olarak daha adir bir tablo vermesini saglamaktadir.
Bahsi gegen tiim salginlar sektérel gelir kayiplarinin yani sira yatirim, iretim, tiiketim,
istihdam, enflasyon, déviz kuru, dis ticaret ve piyasalar (zerinde énemli sonuglar
dogurmustur.
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Calismada ekonomik krizlere neden oldugu gergeginden hareketle ézellikle yakin tarihte
gergeklesen salginlarin  diinya ekonomisi (izerindeki etkilerinin degerlendirilmesi
amaglanmistir. Béylece 2000 sonrasinda yasanan biyik salginlarin yarattigi ekonomik
tahribat sayisal olarak gériilebilecek ve ekonominin hangi alanlarini daha fazla etkiledigi
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1. Giris

21.yy. 6ncesinde diinya en olimcil olan ve yaklasik olarak 200 milyon insanin
8limi ile sonuclanan Kara Olim (Hiyarcikli Veba) olarak ifade edilen ve bunun gibi
¢ok sayida salginla miicadele etmistir (Britannica, 2021; McEvedy, 1988). 21. yy.’da
ise gerek tedavi yontemleri gerekse yetismis insan glicl ve teknoloji ile birlikte yeni
bir salgin durumunda yeni virlisiin genomunu ¢6zip etkin asi bulunmasi daha hizli
gerceklesmektedir. Boylece 6lim oranlari diismektedir. Her ne kadar teknolojinin,
tibbin, ilag endistrisinin gelismesi salginlar neticesinde yasanan can kaybini azaltsa
da salginlarin ekonomide yarattigi tahribatin 6niine gegememektedir.

Dinya tarihinde yasanan ve kitlesel 6limlere yol agan salginlar neticesinde
herhangi bir salgin vuku buldugunda 6lim korkusu ve gelecege yonelik belirsizlikler
salginin halk saghg problemi olmasi oOtesine ge¢mektedir. Gelecege yonelik
belirsizliklerin artmasi ekonomik durgunluk strecini hizlandirmaktadir.

Diger yandan salgin tedbirleri kapsaminda uygulanan karantina tedbirleri hem arz
hem talep yoninde daralmalari meydana getirmektedir. Dolayisiyla salgin
ekonominin tiim alanlarinda hissedilir diizeyde kriz ortaya ¢ikarmaktadir. Salginin
bulasicihgl, 6lim sayisi, etki suiresi gibi faktorler ekonomik krizin boyutunu etkileyen
faktorlerdir. Bir salginin bulasicihigl ne kadar yliksekse ekonomik krizin boyutu da o
denli agir olmaktadir.

Sekil 1: 2000 Sonrasi Salglnlarln Bulasma Hizi
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Kaynak: Le Pan, 2020.

Sekil 2000 sonrasinda yasanan salginlarda salgina yakalanmis bir kisinin ortalama
kac kisiye salgini bulastirabilecegini gostermektedir. Sekle gore SARS nin bulasicilig
en yiksek iken Covid-19’un bulasiciigi SARS’den sonra gelmektedir. SARS'ye
yakalanan kisi ortalama 3,5 kisiyi enfekte edebilirken Covid-19’a yakalanan bir kisi
ortalama 2,5 kisiyi enfekte edebilmektedir. SARS'nin bulas riski daha yiksek
olmasina karsin 6lim orani daha disuktir buna karsin Covid-19’un 6lim orani SARS
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ile kiyaslanamayacak boyuttadir. Diger taraftan Covid-19 salgininin devam ediyor
olmasi ve yeni mutasyonlarin ortaya c¢ikma beklentisi yasanabilecek ekonomik,
sosyal, psikolojik sorunlar konusunda kamuoyunda endise uyandirmaktadir.

2000 sonrasi yasanan blyuk salginlari sirayla SARS, domuz gribi, MERS, Ebola ve
Covid-19 olarak siralayabiliriz. Bu salginlarin tarihleri, salgin etkeni ve yasanan
kayiplar asagida tablo halinde verilmistir.

Tablo 1: 2000 Sonrasi Yasanan Biy(ik Salginlar

Tarih Salginin Adi Salgin  Oliim Sayisi
Etkeni
2002-2003 SARS (Severe Acute Respiratory Syndrome-Siddetli ~ SARS- 774
Akut Solunum Yolu Sendromu) CoV
2009-2010 Swine Flu (Domuz Gribi) H1N1 151,700-575,400
2012-2014 MERS (Middle East Respiratory Syndrom-Orta Dogu  MERS- 858
Solunum Yolu Sendromu) CoV
2014-2016 Ebola Ebola 11,325
Virtsu
2019’dan glinimiize  Covid-19 SARS- 4,517,893

CoV-2  (30.08.2021)

CDC, 2003; Kaner ve Schaack, 2016; CDC, 2019; Ay, 2020; CEBM, 2020; Worldometers, 2021
galismalarindan yararlanilarak yazar tarafindan hazirlanmistir.

2000 sonras! yasanan ilk salginin SARS oldugu goérilmektedir. SARS salgini 2002-
2003 doneminde etkili olmus, Cin'de ortaya cikmis ve 774 kisinin olimuyle
sonuglanmistir (CDC, 2003). Ardindan 2009-2010 déneminde Kaliforniya’da domuz
gribi ortaya ¢itkmis ve tam sayi bilinmemekle birlikte salgina bagh 6lim sayisinin
151,700-575,400 arasinda oldugu tahmin edilmektedir (CDC, 2019). MERS salgini
Suudi Arabistan’da ortaya ¢ikmis, 2012-2014 doneminde etkili olmus ve 858 kisinin
olimiine yol agmistir (Ay, 2020). Ebola ise Bati Afrika’da ortaya ¢ikmis, 2014-2016
doéneminde varligini siirdiirmis ve bu salginda 11,325 kisinin 6ldGgl rapor edilmistir
(Kaner ve Schaack, 2016). 2019’da baslayip giiniimize kadar devam eden Covid-19
salgini SARS salgini gibi Cin’de ortaya ¢cikmis, 28 Agustos itibariyle 4 milyon 499,271
kisinin 6liimine yol agcmistir (CEBM, 2020). Salginin etkenine baktigimizda SARS,
MERS ve Covid-19’un korona viris kaynakh oldugu gorilmektedir. Diger salginlarla
karsilastirildiginda Covid-19 salgininda gerceklesen 6lim sayisinin daha fazla oldugu
gorilmektedir. Bu salginin hizh yayihm gdstermesi ve yeni varyantlarinin ortaya
cikisi Covid-19 salgininin diger salginlara gére ekonomide yarattigl tahribati
artirmaktadir.

Calisma kapsaminda 2000 sonrasinda yasanan SARS (Severe Acute Respiratory
Syndrome-Siddetli Akut Solunum Yolu Sendromu), Domuz Gribi (Swine Flu), MERS
(Middle East Respiratory Syndrome- Orta Dogu Solunum Yolu Sendromu), Ebola ve
Covid-19  salginlart  incelenerek  bu  salginlarin  ekonomik  etkileri
degerlendirilmektedir.
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2. SARS Salgini (2002-2003)

21. yy. in ilk pandemisi olan SARS 2002 yilinda Cin’den baglayarak Asya’ya yayilmig
ve gecmisteki salginlar gibi yuksek 6lim beklentisi insanlarda panik yaratmistir.
Saglik otoriteleri salginla miicadele ederken ekonomide gerekli olmayan seyahatler
yasaklanmis, havayolu sirketleri iflas esigine gelmis, ulusal ekonomiler gittikce
kotliye gitmis ve uluslararasi finansal piyasalarin ¢okiisiine yonelik endise hakim
olmustur (Scott ve Duncan, 2004: 1-2). Buna karsin SARS salgini Asya disinda
Avrupa, Kuzey ve Gliney Amerika Ulkelerini kapsayan toplam 27 llkede 8098 vaka
ve 774 6lum ile sonuglanmistir (CDC, 2003).

SARS salgininda seyahat kisitlamalarinin getirilmesi havayolu sirketlerinde gelir
kaybina yol agmistir. Asia-Pacific sirketi 6 Milyar S gelir kaybederken Kuzey Amerika
havayolu sirketi 1 Milyar $ kaybetmistir. Singapur Havayollar kapasitesini %71
oraninda azaltmis ve 6600 kisilik ugus ekibini Ucretsiz izne ¢ikarmistir. Bu durum
Singapur’un turizm gelirlerini %70 oraninda disirerek GSYH’sinde 400 milyon $’lik
deger kaybi olusturmustur. Hong Kong, Singapur ve Cin’de genis satis agina sahip
kozmetik sirketi Estee Lauder da salgindan olumsuz etkilenmistir. Turizmdeki
kisitlamalar neticesinde petrol talebinin azalmasi petrol Ureten ve ihra¢ eden
Ulkelerin de petrol gelirlerinin azalmasina neden olmustur. Seyahat kisitlamalari
nedeniyle kaybeden sektér sadece havayolu olmamis, turizm sektoéri de olumsuz
etkilenmistir. Las Vegas'taki Ceaser’s Palace ve diger kumar ve otel komplekslerinin
sahibi Park Palace Entertainment’in net geliri 2003 yilinin ikinci ¢eyreginde bir
onceki yila gére %50’den fazla azalmistir (Begley, 2013).

Tablo 2: SARS Nedeniyle 2003 Yilinda GSYH’deki Degisim

Ulke Toplam Etki  Talep Kaymasi Maliyet Artisi Ulke Riski
ABD -0,07 -0,01 -0,06 0,00
Japonya -0,07 -0,01 -0,06 0,00
Avustralya -0,07 0,00 -0,06 0,00
Yeni Zelanda -0,08 0,01 -0,08 0,00
Endonezya -0,08 0,01 -0,09 0,00
Malezya -0,15 0,01 -0,16 0,00
Filipinler -0,10 0,04 -0,14 0,00
Singapur -0,47 -0,02 -0,45 0,00
Tayland -0,15 0,00 -0,15 0,00
Cin -1,05 -0,37 -0,34 -0,33
Hindistan -0,04 0,00 -0,04 0,00
Tayvan -0,49 -0,07 -0,41 -0,01
Kore -0,10 -0,02 -0,08 0,00
Hong Kong -2,63 -0,06 -2,37 -0,20
OECD -0,05 0,00 -0,05 0,00
Dogu Avrupa ve Rusya -0,06 -0,01 -0,05 0,00
OPEC -0,07 -0,01 -0,05 0,00

Lee ve McKibbin, 2004.

SARS salgini diinya GSYH’sinde 33 milyar $'in Gizerinde kayba yol agmistir. SARS, Cin
ekonomisini 6nemli o6lclide etkilemis ve en fazla daralma turizm sektoriinde
gozlenmistir. Cin’in turizm geliri yurtdisindan 10,8 milyar S, yurticinden 6 milyar $
kayip vermistir. Toplamda turizm sektorii 16,8 milyar S degerinde zarar gérmistur.
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Ekonomide ¢carpan mekanizmasi ile tim Cin ekonomisinde 25,3 milyar $’lik kayip
gerceklesmistir (Hai vd., 2004:57).

Tablo 2’ye bakildiginda SARS’nin etkisinin Hong Kong basta olmak Uzere sirayla Cin,
Tayvan ve Singapur’'un GSYH’lerinde yogunlastigi gorilmektedir. Hong Kong'un
GSYH’sindeki kayip %2,63 iken Cin’in %1,05, Tayvan’in %0,49 ve Singapur'un
%0,47'dir. SARS salgini hizmet sektori basta olmak Uzere bircok sektori
etkilemistir. Hong Kong’da hizmet sektoriiniin payinin yiiksek olmasi salgin
neticesinde GSYH’nin daha fazla azalmasi ile sonuglanmistir.

3. Domuz Gribi (2009-2010)

HIN1 virlsi ile bulasan Domuz gribi (Swine Flu) ilk olarak 2009 vyilinda
Kaliforniya’da goriilmistir. Daha sonra Meksika, ispanya, ingiltere, Amerika ve
Kanada’ya yayilmistir. Olim sayisinin 151,700-575,400 kisi arasinda oldugu
belirtilmektedir (Baldwin ve Mauro, 2020:6). Diger salginlarda oldugu gibi domuz
gribi salgininda da her lilke, her sektor ve bir sektor icinde farklh is kollari da ayni
dizeyde etkilenmemistir. Salgindan bir llke, sektor veya is kolu kayip yasarken
digeri kar saglayabilmektedir. Bu perspektifte domuz gribi salgininda bazi ilag
sirketlerinin karlarini artirdigini séylemek yanlis olmayacaktir. Nitekim Sanofi-
Aventis sirketi gelirini %11 oraninda artirmistir (Begley, 2013). Diinyada H1N1
virisu kaynakli domuz gribi salgininda 45-55 milyar $ civarinda ekonomik kayip
yasandig dusiinilmektedir (GPMB, 2019:13-14).

4. MERS (2012-2014)

MERS (Middle East Respiratory Syndrome) Orta Dogu Solunum Sendromu olarak
literatlirde gegmektedir. SARS gibi MERS'de de korona viris ailesinden salgin etkeni
bulunmaktadir. ilk olarak 2012 yilinda Suudi Arabistan’da ortaya ¢ikmistir. Daha
sonra Cezayir, Avusturya, Malezya, Hollanda, Umman, Filipinler, Katar, Kore,
Tayland, Tunus, Tiirkiye, Birlesik Arap Emirlikleri, ingiltere, Amerika ve Yemen dahil
toplam 27 llkede 2494 vaka ve toplam 858 kisinin 6limu ile sonuglanmistir (Ay,
2020: 159-161). Diinyada MERS salgini 10 milyar S civarinda ekonomik kayba yol
acmistir (GPMB, 2019:13-14).

5. Ebola Salgini (2014-2016)

Ebola 2014 yilinda Bati Afrika’da ortaya ¢ikmis ve hizla Gine, Liberya ve Sierra
Leone’ye yayllmistir. Daha sonra ispanya ve Amerika’da da goriilmistir. Salginda
toplam 28,652 vaka ve 11,325 6lim gerceklesmistir (Kaner ve Schaack, 2016: 3-4).
Duinyada Ebola salgininin 53 milyar $’lik ekonomik kayba yol actigi bilinmektedir.
Ebola salgininda etkilenen ilkelerde turizm %50 oraninda azalmis, issiz sayisi %51
artmistir (GPMB, 2019:13-14).
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Ebola salginindan en ¢ok etkilenen llkeler olan Gine, Sierra Leone ve Liberya’ya
salginin maliyetinin 2,8 milyar S oldugu tahmin edilmektedir. Bunun 600 milyon $’I
Gine, 300 milyon $'1 Liberya ve 1,9 milyar S‘inin Sierra Leone’ye ait oldugu
diistinilmektedir. Ozellikle Sierra Leone’de en ¢cok madencilik sektorii etkilenmistir.
Diger yandan boksit, demir, altin gibi Grln fiyatlarinin diismesi (%30-%60 arasinda)
yaninda yatirim, Uretim ve tiketimde gorilen disusler ekonomileri salginin
oldlrici etkisinden daha fazla etkilemistir. Kisi basi 6liim 10.000 kiside 5 kisi iken
kisi basi GSYH ortalama 125 S azalmistir (World Bank, 2016).

Grafik 1: Eboladan En Cok Etkilenen 3 Ulkeye Ait GSYH’deki % Degisim

Liberya'nin GEVH=(%%) Gine'nin GEVH'si(%%) Bierra Leone'nin GEYH si(%)
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Kaynak: World Bank, 2016.

Grafige bakacak olursak Liberya’da reel GSYH bilylimesi 2013 yilinda %8,7’den 2014
yihinda %0,7’ye dismustir. Liberya’nin 2015 yilindan itibaren GSYH'sini artirdig
ancak ebola 6ncesi ekonomik gérinimini yakalamadigl gorilmektedir. Gine’'de
ebola oncesi reel GSYH bliyimesi %4 dizeyindeyken ebola salgininda %0,1’leri
gormistir. Gine, 2015’ten sonra hizli bir toparlanmaya girmistir. 2013 yilinda Sierra
Leone’nin reel GSYH buylmesi %20,7 iken ebola salgininda %-21,5'e kadar
dismistiir. En c¢ok etkinin Sierra Leone’de ortaya ciktigi bu grafikten de
gorilmektedir.

6. COVID-19 Salgini (2019-giinlimiize)

Covid-19 salgini ilk olarak Aralik 2019°da Cin’in Hubei eyaletinin Wuhan sehrinde
ortaya cikmistir. Covid-19 korona viris ailesinden yeni tip korona virils olarak ifade
edilen, diinya capinda hizli yayilan, 6zellikle yasli, kronik hastaligi veya olimciil
hastaligi olanlar ile bagisiklik sistemi savunmasiz olanlar tGizerinde 6liimcil sonuglari
olan bir salgindir (McKibbin ve Fernando, 2020; Abodunrin vd., 2020). Salgin uzun
doénem saglik sorunlarinin yani sira egitim, seyahat, ticaret gibi bircok sektérde
olumsuz sonuglar dogurmaktadir. Glinimizde asilama c¢alismalari hiz kazanmasina
ragmen degisik mutasyonlarla yayllimi ve o6lduriciligt devam etmektedir.
Calismanin yazildig1 zamana kadar sirasiyla Danimarka, ingiltere, irlanda ve Giiney
Afrika mutasyonlari gerceklesmistir (WHO, 2020). 30 Agustos 2021 itibariyle diinya
¢apinda 217,350,576 vaka ve 4,517,893 o6lim rapor edilmistir (Worldometers,
2021).
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Covid-19 salgininda 30 Agustos 2021 itibariyle vaka sayisi ve 6lim siralamasinda
ABD birinci sirada yer almaktadir. Vaka sayisi en fazla olan 10 ulke sirasiyla ABD
(39,665,515), Hindistan (32,737,939), Brezilya (20,741,815), Rusya (6,901,152),
Fransa (6,742,488), ingiltere (6,731,423), Tirkiye (6,346,881), Arjantin (5,173,531),
iran (4,960,744) ve Kolombiya’dir (4,905,258). Oliim sayisi en fazla olan 10 iilke ise
sirastyla ABD (654,689), Brezilya (579,330), Hindistan (438,387), Meksika (258,165),
Peru (198,167), Rusya (182,429), ingiltere (132,437), Endonezya (132,491), italya
(129,093) ve Kolombiya’dir (124,811). Cin 94,842 vaka sayisi ile 107. siradadir.
Cin’de Covid-19 kaynakli toplam 6liim sayisi ise 4,636’dir (Worldometers, 2021).
Simdiye kadar Covid-19 salgininin diinya ekonomisine 9 trilyon $’lik zarar verdigi
bilinmektedir (IMF, 2021).

Covid-19 arz ve talep soklarina yol agmistir. Arz soku ilk olarak okullarin kapatiimasi,
karantina tedbirleri kapsaminda evden online g¢alisma ve isyerlerinin kapatilmasi
nedeniyle issizligin artmasi seklinde kendini gdstermistir. Ayrica ara mal, sermaye
ve tiketim mallar ile turizm sektériinde talebin daralmasi sorununu da ortaya
¢cikarmistir. Mal ve hizmet piyasalarinda talep daraltici etki yaratmistir (Bofinger vd.,
2020: 168). Diger taraftan COViD-19 salgininin gelecegi ile ilgili belirsizlikler (yeni
mutasyonlarin ortaya ¢ikisi, bunlarin bulasiciligl ve 6lim riski konusunda endiselerin
varlig) kisilerin riskten kaginma eylemlerini artirmaktadir. Yeni mutasyonlarin
gorilme ihtimali beraberinde kisitlayici tedbirlerin yeniden alinmasina yol
acabilecegi beklentisi, piyasa kosullarinin dngérilememesi, issizligin artisi hane
halki tasarruf egilimini artirarak harcama egilimini azaltmaktadir. Diinya
ekonomisinin tekrar salgin 6ncesi haline gelebilmesi piyasada belirsizligin azalip
gliven algisinin artmasi ile pozitif korelasyonludur. Bu anlamda gelecege yonelik
belirsizlik ortadan kalkmadan kiiresel piyasalarin salgin 6ncesi haline gelmesi zor
gorinmektedir ve hatta belirsizlik ortadan kalksa dahi harcama, tasarruf
egilimlerinin artmasi zaman alabilmektedir. Asagidaki tablo diinya makroekonomik
verilerinden bir kismini géstermekte ve 2022 tahmini yer almaktadir;

Tablo 3: Diinya Makroekonomik Verileri: 2019-2022*

2019 2020 2021 2022*
Reel GSYH Bulylimesi 2,7 3,54 581 4,4
issizlik Orani 5,4 711 6,6 1 6,0
Enflasyon 1,9 1,54 2,71 2,4
Cari Denge -3,1 -10,8 -10,1 ¢ -6,0
Diinya Ticaret Blylimesi 1,3 8,54 8,21 5,8
OECD, 2021 * 2022 yilina ait tahmin edilen degerleri géstermektedir.

Salgin 6ncesi ve sonrasi ekonomik verileri karsilastiracak olursak reel GSYH
blylmesinin 2020’de negatif oldugu 2021’de pozitife dondigi ve 2022 tahmininin
salgin 6ncesinin lizerinde gerceklesecegi 6ngdrilmektedir. issizlik oraninin 2021’de
arttigr ve diger tim donemlerde salgin oOncesinden daha vyiksek oldugu
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gortlmektedir. Bu durum salginin issizlik tzerinde kalici etkisinin olabilecegini
disindirmektedir. Enflasyon 2021’de bir miktar azalmis ancak diger donemlerde
ylkselmistir. Cari dengenin ise giderek bozuldugu goriilmektedir. Cari dengenin
bozulmasi doviz kurundaki degisim nedeniyle bazi Ulkelerin para birimlerinin
degerinin dismesi ile maliyetlerinin artmasi sonucunda gerceklesmektedir. Dig
ticaret 2021’de azalmis ancak diger donemlerde salgin doneminin (zerinde artis
gOstermistir. Bu verilerden salgin etkisiyle talep azalmasinin ve tasarruf artisinin
gelecege dair bir potansiyel olusturdugunu, olumlu beklentiler halinde talep artisi
ve tasarruf ¢ozllmesini saglayarak ekonomik biylimeye katki saglayacagini
soylemek mimkiindir. Diger taraftan salgin déneminde bir¢ok sektore getirilen
yasaklarin ortadan kalkmasi dis ticarette de etkisini gostererek buyime hizini
artiracaktir. Ancak artan maliyetler neticesinde ortaya ¢ikan enflasyonist etki ve
talebin azalmasi kaynakli issizlik artisinin bir siire daha devam edecegi
gorilmektedir. Uzun vadede ekonominin eski haline dénmesi 2022’den ileri bir
tarihte gerceklesecegi ongorilmektedir.

Grafik 2, 15-74 yas nlfusun %’sini temsil etmektedir ve 2022 tahminini
gostermektedir. Buna goére salgininin diinyayi etkiledigi 2020 yilinda istihdam orani
keskin bir sekilde azalmistir. TUm diinyada alinan tedbirler ve asilama ¢alismalari
kapsaminda toparlanmanin oldugu ve 2022’ye yonelik yapilan tahmine gore
istihdam oraninin pandemi 6ncesi seviyeye donmeyecegi goriilmektedir.

Grafik 2: Covid-19’un istihdam Oranina Etkisi
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BRICS tilkeleri, ABD ve Euro bolgesine ait enflasyon grafigine gore enflasyonun 2020
yilina kadar azaldigi 2021’e gelindiginde arttigi goriilmektedir. Enflasyonun 2020
yilinda azalmasi azalan talep nedeniyle liretim stokunun ortaya ¢ikmasi, 2021’de
ylkselmesi ise genisletici para ve maliye politikalariile talebin artmasi ayni zamanda
doviz kurundaki degisiklikler sonucu maliyetlerin artmasi nedeniyledir (T.C.
Cumhurbaskanligi Strateji ve Blitce Baskanhgi, 2021; Demiralp, 2021).

Grafik 4: Covid-19’un GSYH'ye Etkisi
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Grafikte 2019 yili baz alinmis ve 2020 yilinda GSYH’de ciddi bir azalma yasanmistir.
Alinan 6nlemler neticesinde salginin GSYH’de V seklinde seyir izledigi, 2021'den
itibaren toparlanmanin gerceklestigi gortilmektedir. Ancak 2019, 2020 ve 2021’in
projeksiyonlarina bakildiginda 2021 yili ve sonrasinda GSYH’nin 2019 yili seviyesinin
gerisinde kaldigl gozlenmektedir. Buna gore diinya ekonomisinin salgin oncesi
blylme seviyesine ulasabilmesinin biraz daha zaman alacagi 6ngoérilmektedir.

Grafik 5: Covid-19’un Dis Ticarete Etkisi
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Salginin dis ticarete etkisi de V seklinde olmus buna gore 2020 Ocak’tan Mart’a
kadar azalma Mart’tan sonra ise artma egilimi géstermistir.

Dinyada asilama ¢alismalarinin hizlanmasi ve yayginlasmasi, gelecege yonelik
belirsizligin azaltilmasi, para ve maliye politikalarinin talebi artirmaya yonelik
dizenlenmesi ile ekonomi (izerindeki negatif etkilerin giderilerek ekonomik
toparlanmanin hizlanacagi diistintilmektedir.

S6zU edilen tiim salginlar igin bulasicihgl 6nlemek adina yapilabilecekler séyle
siralanabilir:

. Sik sik el yikanmali, temizlik ve hijyen kurallarina hassasiyet gosterilmelidir.

. Hasta insanlarla temastan kaginilmal, kalabalik ve kapali ortamlarda
bulunmaktan kaginilmalidir.

. insanlarla temasta sosyal mesafe korunmalidir.

. Hastanelerde enfeksiyon énleme konusunda tedbirler gelistirilmelidir.

. Maske takilmali ve bulunulan ortam sik sik havalandiriimalidir.

. Salginin  oldugu lokasyonlara seyahatler kisitlanmali ve hatta

yasaklanmalidir.

. Cezai miueyyidelerle enfekte olmus kisilerin karantina silirecine uygun
davranmasi saglanmalidir.

. 60 yas ve Ustl ile kalp, diyabet, hipertansiyon, kanser vb. hastalik gecmisi
olan kisiler izole edilmeli ve seyahatleri durdurulmalidir (WHO, 2020).

. Salgin ve asilama konusunda kamuoyu yeterince bilgilendirilmelidir.

Bltiin salginlar gostermektedir ki bir Glkede etkin enfeksiyon kontrol mekanizmasi
ile saglik alaninda gelismis saglik altyapisi ve hizmeti (hastane, doktor, yatak sayisi
gibi) yoksa ve salgin tedbirlerine uyulmuyorsa o llkede iyilesme siireci uzamakta,
olim oranlari ve ekonomik tahribat artmaktadir (GPMB, 2019:13).

7. Sonug

Salginlar tibbi olarak bulasicilik 6zelligi gosterirken ekonomik olarak da bulasicilik
gosterirler. Dolayisiyla salginlar yasam kaybinin yani sira ekonomik kayiplara da yol
acmaktadir. Salgin donemlerinde getirilen disari ¢itkma yasaklari, okullarin egitime
ara vermesi, turizm ve ulasim kisitlamalari, kalabalik alanlarin (alisveris merkezleri,
kisisel bakim salonlari, restoranlar, magazalar, eglence yerleri, sinema salonlar,
spor salonlari gibi) kapatilmasi ve bu alanlara girisin uzunca bir stire kisitlanmasi
insanlarda gelecege yonelik belirsizlik algisi olusturmaktadir. Gelecege yonelik
belirsizlikler insanlarin riskten kacinma eylemini artirarak ekonomide toplam talebi
azaltici etki yaratmaktadir. Talebin azalmasi arz stokunu etkileyerek lretimde
azalmaya ve issizlikte artisa yol agmaktadir. Bununla birlikte doviz kurlarinda
yasanan degisimler 6zellikle ulusal parasi deger kaybeden ve ithalata bagimhhg
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yuksek Ulkelerde maliyet artislari neticesinde ylksek enflasyonist etkiler ortaya
cikarmaktadir. Salginlar neticesinde turizm, havayolu, hizmet sektorleri basta olmak
Uzere birgok sektorde onemli gelir kayiplar yasanmistir. Sektorel gelir kayiplari
istihdamin, Uretimin, piyasalarin da asag yonli hareketine yol acarak GSYH'yi
kiimdlatif olarak carpan mekanizmasi ile dislirmistir. SARS, Domuz Gribi, MERS,
Ebola ve Covid-19 gibi 2000 sonrasi yasanan biiylk salginlara baktigimiz zaman
salgin ne kadar bulasici ve oldirlicli ise ekonomik kayip da o derece yiiksek
olmustur. Bu salginlardan en yliksek vaka ve 6lim sayisiile digerleri ile karsilastirma
yapilamayacak kadar fark bulunan Covid-19 salgininin yarattigi ekonomik kaybin da
¢ok yiksek oldugu gorilmektedir. 2019 yilindan beri salginin yeni mutasyonlarla ve
asllama c¢alismalarina ragmen devam ediyor olmasi belirsizlige bagh kiiresel
durgunlugu devam ettirmektedir. Bu yonuyle baktigimiz zaman bir salgininin
varliginin, bulasicihginin ve olduriciluginin kontrol altina alinmasi salgin kaynakl
ekonomik kayiplarin minimize edilmesi bakimindan énemlidir.
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Abstract

Expectations have an incontrovertible role in making investment decisions in
the economy. Therefore, the increase and decrease in the level of real
economic activity can be affected by positive and negative changes in the
expectations of economic actors. In this study, the relationship between
expectations and the level of economic activity is examined for the Turkish
Economy in the period of 2010-2021. For this purpose, the symmetrical and
asymmetrical relationships between the real sector confidence index, which is
an indicator of expectations, and the industrial production index, which is an
indicator of the level of economic activity, are tested by Granger causality and
Hatemi-J (2012) asymmetric causality analyze. While the Granger causality
test findings indicate that there is a one-way causality relationship from the
real sector confidence index to the industrial production index, the findings of
the asymmetric causality analysis show that there is bidirectional causality
between the positive and negative cumulative shocks of both variables.

Reel Sektér Giiven Endeksi ve Sanayi Uretim Endeksi Arasindaki Simetrik ve
Asimetrik iliski

0z

Ekonomide yatirim kararlarinin alinmasinda beklentilerin yadsinamaz bir rolii
bulunmaktadir. Dolayisiyla reel ekonomik aktivite diizeyinin artmasi ve
azalmasi iktisadi aktérlerin beklentilerinde meydana gelen olumlu ve olumsuz
degisimlerden etkilenebilmektedir. Bu ¢alismada beklentiler ile ekonomik
aktivite diizeyi arasindaki bu iliski, 2010-2021 déneminde Ttirkiye Ekonomisi
icin incelenmektedir. Bu amagla beklentilerin bir géstergesi olan reel kesim
gliven endeksi ile ekonomik aktivite diizeyinin gbstergesi olan sanayi iretim
endeksi arasindaki simetrik ve asimetrik iliskiler, Granger nedensellik ve
Hatemi-J (2012) asimetrik nedensellik analizleri test edilmektedir. Granger
nedensellik testi bulgulari reel kesim giiven endeksinden sanayi lretim
endeksine dogru tek yoénlii nedensellik iliskisi olduguna isaret ederken,
asimetrik nedensellik analizi bulgulari her iki dediskenin de pozitif ve negatif
birikimli soklari arasinda ¢ift yonlii nedensellik oldugunu géstermektedir.
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1. Giris

iktisadi kararlarin alinmasinda bekleyisler ve belirsizligin énemi Keynes’in belirsizlik
ortaminda eldeki tek bilgi kaynaginin 6znel bir 6zellik tasiyan inanglar ve sezgiler
oldugu fikri ile vurgulanmis ve ekonomik faaliyetin ana belirleyici unsurunun
belirsizlik oldugu belirtilmistir. Glniimizde ise Ullke ekonomilerinde yer alan
krizlerden sonra, yatirimcilarin rasyonel oldugunun varsayildigi geleneksel
teorilerin aksine karar vericilerin duyussal ve bilissel 6nyargilarindan etkilendigini
savunan davranigsal iktisat teorileri 6n plana g¢ikmaktadir. Davranigsal iktisat
teorileri agisindan bakildiginda, yatirrm karari asamasinda yatirimcilarin daima
rasyonel bir davranis bigcimi icinde hareket etmedikleri ve karar alma asamasinda
farkh psikolojik unsurlarin dnemli oldugu gérilmektedir. S6z konusu bu unsurlardan
en onde geleni yatirim yapanlarin gelecek ile ilgili olan beklentileridir. Yatirm
yapanlarin faaliyette bulunduklari piyasaya ne yonden baktiklari ve bu piyasanin
gelecekte olacag yer ile ilgi fikirlerinin tespitinde belirli dénemlerde hesaplanan
gliven endeksleri 6n plana ¢itkmaktadir.

Ekonomik giliven endeksi, bir ekonominin genel durumuna ait Uretimde yer
alanlarin ve ekonominin tiiketici tarafinin beklentilerini yansitan gesitli endekslerin
bir araya getiriimesi sonucunda elde edilen bir endekstir. Bu endeksin elde
edilmesinde bes farkli endeksin mevsim etkilerinden arindirilmis halini kendi agirhk
oranlarina gére hesaplanmaktadir. Ulkemiz ekonomisi icin 2007 yilindan bu yana
diizenlenen ekonomik giiven endeksi TUIK tarafindan ay sonlarinda
yayimlanmaktadir. Endeks degerinin 100’lUn (zerinde olmasi ekonomik ortamda
glivenin ortalama lzerinde oldugunu ifade eder (Evci, 2019: 2894). Ekonomik gliven
endeksinin hesaplanmasinda birlestiriimek suretiyle kullanilan endeksler tiiketici
gliven endeksi ve mevsim etkilerinden arindiriimis reel kesim (imalat sanayi),
hizmet, perakende ticaret ve insaat sektorleri gliven endeksleridir. Ayrica alt endeks
hesaplamalarinda tiiketici, reel kesim, hizmet, perakende ticaret ve insaat
sektorlerine ait toplam 20 alt endeks kullaniimaktadir (TUIK, 2021).

Reel Kesim Glven Endeksinin olusturulmasinda imalat sanayinde faaliyet gosteren
isyerlerinin (ilke ekonomisine yon veren Ust diizey yoneticilerinin; toplam siparis,
mamul mal stoku, ihracat, Uretim, istihdam, sabit sermaye yatirim harcamasi ve
genel gidisata yonelik sorularin mevcut olduklarn iktisadi ankete verdikleri
cevaplardan faydalanilmaktadir. Bu anket ile imalat sanayinde karar verme
davranisi gosteren kisilerin gelecek ile ilgili beklentilerine ve fikirlerine ve gelecege
yonelik dlstnceleri takip edilmekte ve kisa vadede imalat sanayinde faaliyet
gosterenlerin egilimlerini dogrudan belirleyecek genel bir cerceve cizilmektedir.
Bahsedilen endeks degerlerinin basit aritmetik ortalamasi alinarak reel kesim gliven
endeksi olusturulmaktadir. Reel sektore yapilan egilim anketleri, sektorde yer alan
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Ust dlizey yoneticilerin mevcut ekonomik durum ve gelecege yonelik beklentileri
hakkinda bilgi edinmek amaciyla yapilmaktadir (TCMB, 2021b).

1980'li yillardan itibaren disa donik bir sanayilesme stratejisi hedefleyen Tiirkiye
bu kapsamda yillar icinde, Uretmis oldugu sanayi Urlnlerini ve sanayiye dayali
sektorleri gelistirmeyi amaglamistir. Sanayi sektorlii ekonomik gelisime, kiresel
piyasalarda rekabet giiciiniin gelismesine, lilkede genelinde ekonomik biyiime ve
kalkinmanin saglanmasina olanak vermektedir. Sanayi sektoriinde ortaya cikan
gelismelerin ve izlenen iktisat politikalarin, kisa donemdeki etkilerinin her agidan
Olclilebilmesini saglayan sanayi liretim endeksi aylik bazda aciklanarak ekonomik
aktivitenin izlenebilmesini saglamaktadir (TUIK, 2021).

Sanayi sektorlerinde yapilan yatirimlar, blyiik oranda yatirimcilarin gelecek ile ilgili
olan beklentilerinden etkilenmekte ve dolayisiyla gelecekte yapilmasi planlanan
Uretimin belirleyicisi olmaktadir (Khan ve Upadhayaya, 2020: 2). Bu kapsamda
isletmelerin gelecek hakkinda sahip oldugu gliven ile liretim kararlari arasindaki
iliskini tespit edilmesi, kurulmasi planlanan ekonomik politikalar igin ve yatirimcilar
icin 6nem arz edecektir.

Literatlire bakildiginda, ekonomik gliven endeksinin alt kategorilerinden olan
tiketici glven endeksi ve finansal piyasalar arasindaki iliskiyi ortaya koyan
¢alismalar oldugu gorilmektedir. Reel sektéri vurgulamasi agisindan ¢alismanin
literatlre katki saglayacagi distiniimektedir.

2. Literatiir Taramasi

Literatilr irdelendiginde, reel kesimdeki firmalarina uygulanan gliven anketlerinden
elde edilen verilere dayali olarak farkh yaklasimlarla elde edile reel kesim gliven
endeksi verilerinin bircok ekonomide ¢ikti ve ekonomik aktivite dizeyiyle iliskisini
arastiran calismalara rastlanmaktadir. Bu ¢alismalarin dnemli bir bolimi gliven
endeksinin yatirim blyimesinin ve ¢ikti diizeyindeki dalgalanmalarin tahmini ile
ekonomik durumun seyri ile ilgili tahminlerde etkili olup olmayacagi arastiriimistir.
Ancak Tiirkiye ekonomisi icin Reel Kesim Giiven Endeksi ile Sanayi Uretim Endeksi
iliskisinin birlikte arastirildig1 cok fazla ¢alismaya rastlanilmamaktadir. Literatiirde
yer alan calismalarin biylk cogunlugu tlketici giiven endeksi ile farkli makro
ekonomik degiskenler arasindaki iliskiye odaklanirken beklenti olarak reel kesim
gliven endeksini ele alan calismalarin ise daha c¢ok finansal degiskenler ile
incelendigi gorilmektedir. Bu baglamda, calismanin bu kisminda, 6ncelikle reel
kesim gilven endeksinin cikti dizeyi ile iliskisini degerlendiren farkli Glke
uygulamalarini  konu edinen c¢alismalar sunulmusur. Ardindan Tirkiye
ekonomisinde, gliven endeksi ile makroekonomik ve finansal gostergeler arasindaki
iliskiyi degerlendiren calismalara deginilmistir.

Santero ve Westerlund (1996), gliven gostergeleri ile cikti bilesenleri arasindaki
ampirik iliskiyi degerlendirmek icin grafik inceleme, korelasyon analizi ve Granger
nedensellik testleri kullanmislardir. Calismada, reel sektérden anket yoluyla elde
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edilen giiven gostergelerinin ekonomik durumun degerlendirilmesi ve tahmin icin
degerli bilgiler sagladigi belirlenmistir.

Batchelor (2001), ABD ve Birlesik Krallik igin reel kesim gliveni ile ekonomik durum
arasindaki baglantilari 6lgmek icin Markov rejim degisikligi modelini kullanmislardir.
Calismada reel kesim gliveninde meydana gelen bir azalisin, ekonomik biiyiimenin
izleyen doénemlerde azalma olasiligini énemli dlglide arttirdig1 gériilmustir. Bunun
yaninda genel olarak reel kesim glivenindeki bir azalmanin yiksek biyliime
oranlarinda kalma olasihgini diistirdiigi tespit edilmistir.

Mourougane ve Roma (2003) Avrupa Birligi’'nde parasal birlige dahil olan alti Avrupa
tlkesinde (Belcika, ispanya, Almanya, Fransa, italya ve Hollanda) kisa dénemde reel
GSYiH biiyiime oranlarini tahmin etmek icin giiven gdstergelerinin yararli olup
olmadiklarini arastirmislardir. Calismada reel GSYiH ve giiven gostergeleri arasinda
dogrusal bir iliski tahmin edilmis ve tahmin edilen modellerin tahmin performansi
ARIMA modelleriyle karsilastirilmistir. Ele alinan {lkelerin ¢ogunda glven
gostergelerinin kisa vadede reel GSYiH biyiime oranlarini tahmin etmek icin yararh
olabilecegi bulgusuna ulasilmistir.

Taylor ve McNabb, (2007), 1983-1998 doneminde ceyrek donemlik verileri
kullanarak, dért Avrupa (lkesi (Birlesik Krallik, Fransa, italya ve Hollanda) igin
tiiketici ve reel kesim gliveni gostergelerinin ekonomik aktivite diizeyini tahmin
etmedeki performansini ele almistir. Calismada glven gostergeleri ile ekonomik
dongiler arasinda o©nemli korelasyonlar oldugu tespit edilmistir. Glven
gostergelerinin konjonktir dalgalanmalarinin dénim noktalarini belirlemede ve
ekonomik gerileme olasilhigini belirlemede iyi bir tahmin giicline sahip oldugu
belirlenmistir.

Ayuningtyas ve Koesrindartoto (2014) 2000 ile 2013 vyillari arasinda Endonezya
ekonomisinin verilerini kullanarak Tlketici gliven endeksi , reel kesim gliven
endeksi , hisse senedi getiri endeksi arasindaki iliski regresyon yontemi ile test
etmislerdir. Elde ettikleri sonuglara gore tiketici glicen endeksi ve, hisse senedi
getiri endeksi arasinda negatif yonli bir iliski varken reel kesim gliven endeksi ile
hisse senedi getiri endeksi arasinda pozitif yonla bir iliski mevcuttur.

Sum (2014) 31 farkl tlke ekonomisi icin 1985-2012 vyillari arasinda aylik verileri
regresyon analizi ile tahmin etmistir. Bu amacgla Tiiketici gliven endeksi, is gliven
endeksi ve hisse senedi getiri endeksi verileri kullanilmistir. Sonuglara gore tiketici
gliven endeksinin ve is gliven endeksinin hisse senedi getiri endeksi Gzerinde pozitif
bir etkisi vardir. Bu etkilerden, tiiketici gliven endeksinin hisse senedi getiri endeksi
Gzerindeki etkisi is gliven endeksinin hisse senedi getiri endeksinin etkisinden daha
glcludur.
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Khan, ve Upadhayaya, (2020), 1955-2016 d6énemi icin, ABD ticari gliven anketi
verilerini kullanarak yatirim bliyiimesinde reel kesim giiveninin ne kadar belirleyici
oldugunu arastirmislardir. Calismanin bulgulari, reel kesim gliveninin yatirm
blylimesi tahmini yetenegi oldugunu, 1-3 ¢ceyrek tahmin ufku tzerindeki yatirm
gerilemeleri ve 2 ¢eyrek tahmin ufku tGzerinde yatirim blylimesinin belirlenmesiigin
geleneksel tahminlere gore Ustiin tahmin giicline sahip oldugunu gostermistir.

Tlrkiye ekonomisinde gliven endeksleri ile makroekonomik ve finansal degiskenler
arasindaki iliskileri konu edinen ¢alismalardan bazi 6rnekler kronolojik olarak
asagidaki gibidir;

Korkmaz ve Cevik (2009) Reel kesim giiven endeksi ve IMKB 100 endeks getirisi
arasindaki iliskiyi 1987-2008 zaman arahiginda aylk verilerle test etmislerdir.
Calismada dinamik nedensellik testi uygulanmstir. iki asamada uygulanan dinamik
nedensellik testi icin 6ncelikle EGARCH modeli ile gliven endeksi ve borsa endeks
getirisi tahmini yapilmistir. Ardindan EGARCH modelinin standart hatalar
kullanilarak nedensellik testi uygulanmistir. Elde edilen bulgular borsa endeks
getirisinin, gliven endeksini pozitif olarak ay icerisinde ve iki ay sonra etkiledigini
gostermistir. Diger bir bulgu ise gliven endeksindeki bir artisin endeks getirisindeki
volatiliteyi azalttig yoniinde olmustur. Ayrica elde edilen sonuglar iIMKB 100
endeksi getirisi ile gliven endeksi arasinda geri bildirim etkisi oldugunu, iki endeksin
es zamanl olarak birbirlerini etkilediklerini gbstermistir.

Arisoy (2012) iki farkh VAR modeli olusturularak, tiiketici ve reel kesim given
endeksleri ile ¢esitli makroekonomik ve finansal degiskenlerin birbirleriyle olan
etkilesimleri analiz etmistir. Bu amagla Tirkiye ekonomisine ait 2005-2012 yillari
arasinda aylik veriler kullanilmistir. Elde edilen sonuglar, Tiketici Gliven Endeksinin
tiketim harcamalarindaki gelismeleri; Reel Kesim Given Endeksinin ise sanayi
Gretimindeki ve borsa endeksindeki gelismeleri etkiledigini gdstermistir.

Kose ve Akkaya (2016) BIST 100, Mali, Sinai, Hizmetler ve Teknoloji endeksleri ile
tiiketici ve reel kesim gliven endeksleri arasindaki iliskiyi 2004-2015 dénemine ait
Tlrkiye ekonomisine ait verileri kullanarak VAR modeli ile analiz etmistir. Ayrica
yatirimcini duyarhihigini élgen diger indekslerden Michigan Universitesi Tiiketici
Given Endeksi, Almanya Tiiketici Giiven Endeksi, Almanya is iklimi Endeksi ve
Chicago Opsiyon Borsasi Oynaklik (Korku) Endeksi de ¢alismaya dahil edilmistir.
Kurulan model sonucunda kullanilan endeksler arasindan BIST100 Getiri
Endeksindeki degisimler ile TCMB Reel Kesim Glven Endeksi arasinda hem kisa hem
de uzun dénemli bir iliskinin oldugu ortaya konulmustur.

Usul, Kigiksille ve Karaoglan (2017) 2007 — 2017 yillari arasinda tiketici gliven
endeksi ve reel kesim giiven endeksinin Borsa istanbul 100 (BIST 100) endeksine
etkisini KSS esbutiinlesme testi ile analiz etmistir. Analiz sonuglarina gore Tiketici
Guven Endeksi ile BIST 100 endeksi arasinda ve ayni zamanda reel Kesim Gliven
Endeksi ile BIST 100 endeksi arasinda esbitinlesme iliskisinin varhgi belirlenmistir.
Bu sonuglara ilaveten Tiiketici gliven endeksi ve Reel Kesim Gliven Endeksinin hisse
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senedi piyasalar Uzerindeki etkisini kisa ve uzun donemde pozitif yonde oldugu ve
uzun donem ele alindiginda Tiiketici Gliven Endeksinin BIST 100 endeksi tzerindeki
pozitif etkisinin Reel kesim Gliven Endeksinin pozitif etkisine gore daha giicli
oldugu anlasiimistir. Kisa doneme bakildiginda BIST 100 endeksi lizerindeki Reel
Kesim Glven Endeksinin pozitif yondeki etkisinin Tiiketici Gliven Endeksine gore
daha giicli oldugu gorilmistar.

Albayrak (2018) 2007-2017 yillan arasinda reel kesim gliven endeksi ve imalat
sanayi kapasite kullanim oran degiskenlerini kullanarak es butiinlesme testleri ve
Granger nedensellik testi ve Johansen Esbiitiinlesme Testi uyguladig calismasinda
Tirkiye’de Reel Kesim Gliven Endeksi ile Kapasite Kullanim Orani arasinda es-
bitinlesik bir yapinin oldugu sonucuna varmistir. Ayrica Granger nedensellik testi
analizine gore reel kesim gliven endeksi ile imalat sanayi kapasite kullanim orani
arasinda tek yonli bir nedensellik iliskisinin bulundugunu vurgulamistir.

Eyiiboglu ve Eyiiboglu (2018) Borsa istanbul endeks getirileri ve reel kesim giiven
endeksi arasinda kisa ve uzun donemli iliskiyi ARDL sinir testi ile arastirmistir.
Yapilan analizden elde edilen sonuglara gore reel kesim giiven endeksi ile galismada
alinan Borsa Istanbul’a ait tiim alt sektdr endeksleri arasinda kisa dénemde ve ayni
zamanda uzun donemli bir iliskinin oldugu tespit edilmistir. Bunlara ek olarak sektor
endeks degerlerinden reel kesim giliven endeksine dogru bir nedensellik iliskisinin
varligi vurgulanmistir.

Ay (2019) imalat Sanayi Kapasite Kullanim Orani ve Reel Kesim Giiven Endeksi
degiskenleri verileri kullanarak bu iki degisken arasindaki iliskiyi geleneksel birim
kok testlerinden ADF, PP, KPSS testleri ve ayni zamanda Granger Nedensellik testi
kullanarak incelemistir. Yapilan analizlerde degiskenler arasinda birbirlerine dogru
her iki yonde nedensellik iliskisine rastlanmistir. Ayrica Reel Kesim Giiven Endeksi
ile Kapasite Kullanim Orani degiskenleri arasinda uzun donemli bir etkilesimin var
oldugu belirtilmistir.

Cankaya ve Alp (2019) Tirkiye ekonomisine ait Sanayi Uretim Endeksi, Tiiketici
Gilven Endeksi, Reel Kesim Gliven Endeksi verilerini 2007-2010 dénemi ile 2010-
2017 donemi olarak iki kisma ayirarak mevsimsellik ve trend bilesenlerini de goz
Oonline alarak incelemistir. Calismadan elde edilen VEC modellerinin analizi
sonucunda tiketici gliven endeksinin sanayi iretimi izerinde belirli diizeyde etkisi
bulunurken, reel kesim gliven endeksinin ise ortaya cikardigi etkinin tiiketici gliven
endeksine kiyasla daha az gii¢lt oldugu belirtilmistir.

Kaygisiz (2019) 2010-2018 yillarn arasinda aylik veriler 1siginda VAR modelini
kullanarak oncelikle Tiiketici Glven Endeksi ve finansal degiskenler sonrasinda ise
reel kesim giiven endeksi ve c¢esitli makroekonomik degiskenler arasindaki iliskiyi
test etmistir. Calisma sonucunda ele alinan makro degiskenler ile gliven endeksleri
arasinda ¢ift yonli etkilesim oldugu belirtilmistir.
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3. Veri ve Metodoloji

Calismada 2010:01-2021:10 dénemi igin reel kesim giiven endeksi (RKGE) ile sanayi
retim endeksi (SUE) degiskenlerine iliskin zaman serileri kullanilmistir. ilgili seriler
TCMB elektronik veri dagitim sisteminden alinmistir. Analizlerde serilerin logaritmik
degerleri kullanilmis olup logaritmasi alinan degiskenlerin isimlerinin basina In
ifadesi getirilmistir.

Tablo 1: Serilere iliskin Tanimlayici istatistikler

LNRKGE LNSUE

Ortalama 4.654678 4.586558
Medyan 4.663439 4.599804
Maks. 4.780803 4.976220

Min. 4.201703 4.040316
Standart Sapma 0.074090 0.198960
Carpikhk -2.297919 -0.290580
Basiklik 13.37206 2.586114
Gozlem Sayisi 142 142

Verilere iliskin tanimlayici istatistikler Tablo 1'de yer almaktadir. Tanimlayici
istatistikler incelendiginde serilerin ortalama, maksimum ve minimum degerlerinin
birbirine yakin oldugu gérilmektedir.

Kullanilan zaman serilerinin duraganlik derecesini belirlemek icin ADF-t ve Philips
Perron birim kok testleri uygulanmistir. Ardindan seriler arasindaki simetrik
nedensellik iliskisi Granger nedensellik testi kullanilarak, asimetrik nedensellik
iliskisi ise Hatemi-J (2012) asimetrik nedensellik testi kullanilarak sinanmistir.
Granger nedensellik testi Granger (1969)'da ifade edildigi sekliyle sirasiyla denklem
1 ve 2’'deki ve  katsayilarinin sifirdan farkl, istatistiksel olarak anlamh olup
olmadiklarinin test edilmesine dayanmaktadir. ’nin sifirdan farkh ve istatistiksel
olarak anlaml olmasi LNSUE’den LNRKGE’ye dogru nedensellik oldugunu, benzer
sekilde’nin sifirdan farkli ve istatistiksel olarak anlamli olmasi LNRKGE’den LNSUE’ye
dogru nedensellik oldugunu gostermektedir.

LNRKGE, =) a,LNRKGE,_; + > _b,LNSUE,_; +¢, M
j=1 i=1

LNSUE, =) ¢,LNSUE,_; +> d,LNRKGE_; +7,  (2)
j=1 j=1

Standart nedensellik testlerinde degiskenlerin pozitif ve negatif bilesenleri dikkate
alinmamaktadir. Dolayisiyla modelde yer alan degiskenlerin kiimilatif pozitif ve
negatif soklari arasinda olabilecek bir nedensel iliski goz ardi edilebilmektedir.
Dolayisiyla iktisadi karar birimlerinin yeni bilgilerin olumlu mu yoksa olumsuz mu
olduguna bagli olarak farkli tepki vermeleri, asimetrik bilgi sorununun var olmasi da
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dikkate alindiginda degiskenlerdeki pozitif ve negative soklar arasinda iligkinin
Onemi ortaya ¢ikmaktadir. Bu iligskinin test edilmesine iliskin yaklasim Hatemi-j
(2012)’ye dayanmaktadir.

yt ve Xt ‘nin iki bltlinlesik zaman serisi ve aralarindaki nedensellik iliskisinin asagida
denklem 3 ve 4’teki gibi oldugunu diisiinelim (Mert ve Caglar, 2019: 349-351).

t
Ve=Yate =Yo+ D & t=1..T (3)

i=1

t
X =X +Ey =X+ D & t=1..T (4)

i=1

Denklem 3 ve 4'te Yy, ve X,baslangi¢ degerlerini ifade ederken ¢, ve &, beyaz

glrdlth (white noise) hata terimlerini ifade etmektedir. Buradan hareketle pozitif
ve negative soklar (5)’deki bicimde ifade edilebilir.

&; =max(ey;,0), &5 = max(gy,0), &; = min(ey,0), &, =min(e,;,0) Veey, =& +&;,6,; =& +&;,
(5)

Burada verilen bilgilere gore y: ve x: arasindaki nedensel iliski (6) ve (7)’deki bicimde
ifade edilebilir.

Burada verilen bilgilere gore y: ve x: arasindaki nedensel iliski (6) ve (7)’deki bicimde
ifade edilebilir.

t t
Yi=Yatér =Yoot zgf. +z & (6)

i=1 i=1
t t

R L R EDICNY
i=1 i=1

Burada degiskenlerin birikimli pozitif ve negatif soklari (8)'deki bicimde
gosterilebilir.

t t t t
Y= Em Ve =D En K =2 G X =D 6 (8)
i=1 i=1 i=1 i=1

z' =y, +X oldugunu disiinelim. y,” Ve X degiskenleri arasindaki nedensellik
denklem (9)’daki “p” gecikmeli VAR(p) modeli ile elde edilmektedir.

+ + + +
2, =a+ i+ + P+ ()
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4. Bulgular

ADF-t ve Philips Perron birim kok testi sonuglari Tablo 2’ de verilmistir. Test sonuglari
LNRKGE ve LNSUE serilerinin diizeyde duragan olduguna isaret etmektedir.

Tablo 2: Birim Kok Testi Sonuglari

Philips Perron Birim Kok Testi ADF Birim Kok Testi
Diizey Diizey
LNSUE LNRKGE LNSUE LNRKGE
Sabitli tistatistigi -3,3452 -4,4075 -0,9001 -5,1963
p degeri 0.0147 0.0004 0.7856 0.0000
Sabit ve Trend tistatistigi -8,8517 -4,5984 -8,8517 -5,4981
p degeri 0.0000 0.0015 0.0000 0.0000
Philips Perron Birim Kok Testi ADF Birim Kok Testi
Birinci Fark Birinci Fark
DLNSUE DLNRKGE DLNSUE DLNRKGE
Sabitli tistatistigi -37,8449 -14,4355 -5,0407 -10,9215
p degeri 0.0001 0.0000 0.0000 0.0000
Sabit ve Trend tistatistigi -39,4394 -14,4058 -5,0108 -10,8820
p degeri 0.0001 0.0000 0.0004 0.0000

Serilerin dlizeyde duragan [(0) olduklarinin belirlenmesinin ardindan aralarindaki
simetrik nedensel iliskinin test edilmesiicin Granger nedensellik testi uygulanmistir.

Tablo 3: Granger Nedensellik Testi Sonuglari

Bos Hipotez F-istatistigi  p degeri.
LNRKGE LNSUE’nin Granger nedeni degildir 3.98369 0.0011
LNSUE LNRKGE’nin Granger nedeni degildir 1.17225 0.3255

Granger nedensellik analizi bulgularina gore reel kesim gliven endeksinden sanayi
Gretim endeksine dogru tek yonli nedensellik oldugu tespit edilmistir. Ardindan
degiskenler arasindaki pozitif ve negatif soklarin etkilerinin olup olmadigini
belirlemek icin Hatemi-J asimetrik nedensellik testi uygulanmistir.

ADF-t ve Philips Perron birim kok testleri ile LNRKGE ve LNSUE degiskenlerinin
bitinlesme derecelerinin 1(0) olduklari belirlendikten sonra asimetrik nedensellik
testi icin optimal gecikme uzunlugu VAR modeli ile belirlenmistir. Gecikme
uzunluguna iliskin bilgi kriterleri degerleri Tablo 4’teki gibidir.
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Tablo 4: VAR Modeli Optimal Gecikme Uzunlugu Kriter Tablosu

Lag LoglL LR FPE AIC SC HQ
0 199.8698 NA 0.000179 -2.953280 -2.910029 -2.935704
1 321.8354 238.4701 3.07e-05 -4.713962 -4.584208 -4.661234
2 3441319 42.92903 2.34e-05 -4.987043  -4.770787*  -4.899164*
3 350.0202 11.16146 2.28e-05 -5.015227 -4.712468 -4.892196
4 350.8015 1.457668 2.39e-05 -4.967187 -4.577925 -4.809004
5 356.5556  10.56342 2.33e-05 -4.993367 -4.517602 -4.800032
6 362.4946 10.72564* 2.26e-05* -5.022307*  -4.460040 -4.793820
7 363.2223  1.292501 2.38e-05 -4.973467 -4.324697 -4.709828
8 364.3902 2.039445 2.48e-05 -4.931197 -4.195924 -4.632406

Tablo 4’e gore optimal gecikme uzunlugu SC ve HQ bilgi kriterlerine gére 2, LR, FPE
ve AIC bilgi kriterlerine gore ise 6 oldugu gorilmistir. Asimetrik nedensellik testi
icin uygun gecikme uzunlugu belirlenirken, gecikme uzunlugunun yani sira ilgili
gecikmede VAR modelinin istikrar kosullarini saglayip saglamadigina da bakilmistir.
Buna gore 2 gecikmede VAR modelinin istikrar kosullarinin saglanmadigi, buna
karsihk 6 gecikmede kosullarin saglandigi gortlmustir. Dolayisiyla asimetrik
nedensellik testi icin optimal gecikme uzunlugu 6 olarak belirlenmistir.

Tablo 5: Hatemi-J (2012) Asimetrik Nedensellik Testi Sonuclari
Bootstrap Kritik Degerler

Sifir hipotezi Test Degeri %l %5 %10
Insue™ ># Inrkge” 19.313 19.888 15412 12,691
Insue™ >= Inrkge™ 15.271 19.074 13229 11479
Inrkge® ># Insue” 31.339 18525 14104  11.750
Inrkge™ ># Insue” 29.011 21616 14476 12071

Hatemi-J (2012) asimetrik nedensellik testi bulgulari tablo-5 verilmistir. Buna gore
sanayi Uretim endeksindeki birikimli pozitif soklardan reel kesim gliven
endeksindeki birikimli pozitif soklara ve sanayi tGretim endeksindeki birikimli negatif
soklardan reel kesim giliven endeksindeki birikimli negatif soklara dogru asimetrik
nedensellik iliskisi oldugu tespit edilmistir. Benzer sekilde reel kesim gilven
endeksindeki pozitif soklardan sanayi tGretim endeksindeki birikimli pozitif soklara
ve reel kesim gilven endeksindeki birikimli negatif soklardan sanayi Uretim
endeksindeki birikimli negatif soklara dogru asimetrik nedensellik iliskisi oldugu
tespit edilmistir.

5. Sonug¢

Ekonomide gliven ve beklentiler reel ekonomik aktivite diizeyi Gzerinde belirleyici
rol oynamaktadir. Ekonomide reel ekonomik aktivite dizeyindeki olumlu
gelismelerin ekonomik aktorlerin beklentilerini olumlu etkilemesi, olumsuz
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gelismelerin ise beklentileri olumsuz etkilemesi beklenmektedir. Bu ¢alismada da
sanayi Uretim endeksi ile reel kesim gliven endeksi arasindaki nedensellik iliskisi
simetrik ve asimetrik olarak ele alinmistir.

Nedensellik testlerinden elde edilen bulgularin, beklentiler ile reel ekonomik
aktivite dlizeyi arasindaki olumlu ve olumsuz asimetrik beklentilerle uyumlu oldugu
gortlmuisttr. Calismada simetrik nedensellik testi bulgulari sanayi Uretim
endeksinden reel kesim giiven endeksine dogru tek yonli bir nedensellik oldugunu
gostermistir. Bu bulgu Arisoy (2012) ve Cankaya ve Alp (2019) ¢alismalarinin elde
etmis oldugu reel kesim giiven endeksinin sanayi Gretimi (izerinde etkili oldugu
bulgusuyla uyumludur. Asimetrik nedensellik testi sonuglari sanayi (retim
endeksindeki birikimli pozitif ve negatif soklardan, reel kesim gliven endeksindeki
birikimli pozitif ve negatif soklara dogru nedensellik oldugunu goéstermistir. Benzer
sekilde asimetrik nedensellik testi bulgulari reel kesim gliven endeksindeki birikimli
pozitif ve negatif soklardan, sanayi Gretim endeksindeki birikimli pozitif ve negatif
soklara dogru nedensellik oldugunu gostermistir. Bulgulara bagli olarak beklentiler
ile reel ekonomik aktivite diizeyi arasindaki nedensel iliskinin simetrik olmadig
asimetrik oldugu soylenebilir. Degiskenlerdeki artislarin ve azalslarin (pozitif ve
negatif soklar) etkileri dikkate alindiginda beklentiler ile reel ekonomik aktivite
diizeyi arasinda birbirini besleyen olumlu ve olumsuz sireglerin c¢alistig
gorlilmastir. Literatlirde, ekonomik aktivite dlizeyi gostergesi olan sanayi lretim
endeksi, kapasite kullanim orani vb. degiskenler ile reel kesim giliven endeksi
arasindaki asimetrik iliskileri konu alan ¢alismalara rastlanmamistir.

Reel kesim gliven endeksi ile reel ekonomik aktivite diizeyi arasindaki iliskinin glicli
oldugu ve giiven endeksinin cikti diizeyinin dngoérisiinde yararlanilabilecek 6nemli
bir gosterge oldugu literatlrde farkli tilke 6rnekleri bakimindan degerlendirilmis ve
reel kesim gliven endeksinin ¢ikti diizeyinin belirlenmesinde 6nemli bir gosterge
oldugu vurgulanmistir. Bu c¢alismada elde edilen asimetrik nedensellik analizi
bulgular da reel kesim gliven endekisinin ¢ikti diizeyinin belirleyicisi olarak 6nemli
bir gésterge oldugunu destekler niteliktedir.
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