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PREFACE

We are very grateful to God Almighty for his grace that the 7 th Indonesian Finance
Association (IFA) International Conference was held successfully on October 6-7, 2021. The
7 th IFA International Conference was held virtually, supported by our generous host, the
Indonesian Stock Exchange (IDX).
The theme of this conference is “Finance, Capital Market, and Corporate Governance in
the Digital Transformation Era”. The COVID-19 pandemic has pushed almost all industries
sector to be digital for almost two years now. As the result, digitalization has grown even more
massively, especially in the financial industry that, consequently, has also caused numerous
changes in life beside the pandemic itself. How digitalization shape corporates and investors’
behavior and how it affects financial stability are still the big questions. The conference was a
great opportunity to share initial successes (and mishaps) that each of us can learn from.
We hope our conference can uncover some of the digital effects and challenges in the
finance field. Nevertheless, most importantly, we will also foresee what the future holds for
financial markets.
This event will not be a success without the close collaboration between the Indonesian
Finance Association and the Self-Regulatory Organization of Indonesia’s Capital Market as
the main sponsor.
Finally, we would like to thank all participants and presenters who have been supporting
the Indonesian Finance Association conference. We have a total of 43 submitted papers from
6 countries, Bangladesh, Greece, Indonesia, Macao, Mexico, and the United Kingdom. After a
process of double-blind review, we hand-picked 39 high-quality articles to be presented at the
conference. From these 39 articles, there were 15, from four countries, have agreed to include
their full paper in the proceedings.
We sincerely hope that these proceedings will benefit all the participants and readers. We
welcome any suggestions and constructive feedback to improve the next IFA conference and
proceedings, and we look forward to seeing you again.

Yogyakarta, December 2021
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APPLICATION OF THE VECTOR AUTOREGRESSION (VAR) & VECTOR
ERRORS CORRECTION MODEL (VECM) METHOD ON THE INFLUENCE OF
MACROECONOMIC FACTORS AND WORLD OIL PRICES ON THE MINING
SECTOR STOCK PRICES ON THE INDONESIA STOCK EXCHANGE
Pudji Astuty a*, Hendri Rudiawan b, and Heru Subiyantoroc

ABSTRACT
This paper focuses on analyzing variables of macroeconomic and world oil prices
on share prices in the mining sector. Variables examined include World Oil Prices,
International Coal Prices, BI Rate, BHP Share Price on the New York Stock Exchange
(NYSE), Industrial Production Index, Exchange Rate, and Stock Prices in the mining
sector on the Indonesia Stock Exchange (IDX). Secondary data used are monthly timeseries data from January 2000 to December 2019 (for 20 years with 240 observations).
The research model is formulated with seven macroeconomic variables using the Vector
Autoregression (VAR) and Vector Errors Correction Model (VECM) methods. The
findings of the study are: (1) Exchange rates have a negative and significant effect on
mining stock prices in the short term, but have a positive and significant effect in the
long term; (2) BI Rate has a positive but not significant effect on mining stock prices,
both in the short and long term; (3) BHP's share price on the New York Stock Exchange
has a negative and significant effect on the price of mining shares on the IDX both in
the short and long term; (4) Industrial Production Index has a negative and significant
effect on mining stock prices both in the short and long term; (5) world oil prices have
a positive and significant effect on mining stock prices both in the short and long term;
(6) International coal prices have a positive and not significant effect on mining stock
prices in the short term, but have a negative and significant effect on the long term.
Keywords: Exchange Rate; BI Rate; Industrial Production Index; BHP Mining Share Price
on the NYSE; World Oil Prices; International Coal Prices; Mining Share Prices on the
IDX.

1. INTRODUCTION
Rising oil prices or falling oil prices can affect macroeconomic factors that are
perceived as oil price shocks (Jiranyakul, 2016). Oil price shocks have a major impact on
economic activity and increase uncertainty in economic policymaking (Lee, 2017). The
relationship between changes in oil prices and their implications for the economy, in general,
provides valuable input for policymakers. Therefore, preventive measures need to be taken
to mitigate the negative impact of the oil price shock.
Oil price shocks will affect various macroeconomic factors, such as economic growth,
a b c
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inflation, exchange rates, etc. The oil price affects the economy in real terms with its
dynamic changing mechanisms from both the demand and supply sides. The impact from
the supply side is related to industrial production costs. The effect of the demand side on oil
price fluctuations is related to consumption and investment. Oil price fluctuations directly
affect household expenditure and consumption (Ghalayini, 2011); (Basnet & Upadhyaya,
2015). The high price of oil will cause an increase in the price of goods to be consumed.
This means lowering real income and demand for consumer goods (Gbatu et al., 2017).
High oil prices affect economic growth and the rate of inflation and affect the exchange
rate of the currency both from the demand side and from the supply side. From the supply
side, because oil is a major factor in production, high oil prices negatively affect production
levels. The increase in production costs will impact increasing the prices of goods produced,
and will lso have an impact on the increase in the exchange rate of money as a result of
increasing prices for goods. From the demand side, currency exchange rates, the relationship
is indirectly influenced by income that can be spent. High oil prices will reduce consumer
purchasing power. This, of course, will impact decreasing demand for goods and will also
impact lower prices of goods and ultimately will reduce the exchange rate of the currency
(Kin & Courage, 2014).
The impact of oil prices on macroeconomic conditions varies greatly from country to
country. So far, world oil prices, in general, have greatly influenced global macroeconomic
conditions. Likewise, the impact of oil prices on exporting countries and importing countries
of oil, the macroeconomic impact it causes for each country cannot be equated with one
another, depending on the conditions of each country. However, one thing is certain that the
oil price crisis greatly affects the economic condition with all the macroeconomic
implications it causes.
There is a close relationship between the oil price and the stock price index in various
countries in many cases. In general, world oil price shocks affect the performance of stock
indices in various countries, although the impact of oil prices affects the performance of
various stock sectors with different results. One thing is certain, oil price sho cks greatly
affect the stock trading sector, which has a production cost structure related to the amount
of oil consumption.

2. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT
Mishkin & Eakins (2018) said, "Capital market is the market in which longer-term
debt (original maturity of one year or greater) and equity instruments are traded". According
to Tandelilin (2010), a capital market is a meeting place for sellers and buyers of securities,
which facilitates those who have funds with those who need funds. Modern portfolio theory
was introduced by Markowitz (1952), which uses basic statistical measures to explain
portfolios, namely the expected return, the standard deviation of securities or portfolios, and
the correlation between returns. Husnan (2014), the risk in stock investment is divided into
two, namely unsystematic risk and systematic risk. Unsystematic risk is the risk caused by
micro factors in a particular company or industry, such as changes in capital structure, asset
7
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structure, working conditions, decreased sales levels, and others. Its influence is limited to
that company or industry, and this risk can be eliminated through diversification in the
portfolio. Systematic risk is the risk caused by various macro factors affecting all companies
and industries, such as changes in interest rates, weakening of the rupiah exchange rate
against foreign currencies, economic recession, and others. A model that connects risk and
expected return of a security or portfolio is called CAPM (Capital Asset Pricing Mode l).
This model can be used to determine the price of risky assets. This model is the development
of the Markowitz model portfolio theory by adding several assumptions so that a balanced
market is met. (Siddiqui & Muhammad, 2014) examined the relationship between the Stock
Exchange, oil prices, exchange rates, Foreign Private Portfolio Investment, and political
stability.
Gitman & Zutter (2015) defines stocks as the purest and simplest securities as proof
of company ownership. Bringham & Weston (2011) states that the factors that affect stock
prices are as follows: 1) The company's financial performance; 2) Economic conditions of a
country; 3) Profits from the company that is distributed in the form of dividends or company
profits that are set aside in the form of retained earnings; 4) A fairly good profit from the
company is interpreted by investors as a good prospect for investment; 5) Profit projection
which is determined based on risk and return (risk and return), will affect the share price of
a company; 6) Risks based on country boundaries in investing are divided into two, namely
domestic risk arising from the exchange rate, interest rates set by the government, inflation
of a country and international risk due to the interaction of the national economy with the
international economy.
From the supply side, world oil price fluctuations are greatly influenced by the
availability or supply of oil by producing countries, both countries members of OPEC
(Organization of the Petroleum Exporting Countries) and non-OPEC. Oil availability or
supply is closely related to production capacity, investment capacity, and refinery
infrastructure (Kesicki, 2012, Breitenfellner et al., 2015). Some researchers suggest that oil
prices have a negative relationship with company shares but are positively related to the
stock exchange (Kenny et al., 2015). The price of oil has a positive relationship with the
stock exchange. The oil price has a different relationship for each sector, especially the
Agriculture and Consumer Goods sectors, which have a significant asymmetric relationship
with oil prices (Rahmanto et al., 2016). In terms of a supply shock, the oil price has a positive
impact on the stock market in Russia, is negative on the American stock exchange, and is
ambiguous in Saudi Arabia. Marashdeh & Afandi (2017) confirms that oil prices from the
demand shock side have a positive impact in all three countries. Stock price volatility is
influenced by exchange rate volatility and oil prices Adedoyin et al. (2016).
Research on oil demand and supply shocks was also conducted (El Albani et al., 2019).
Using the VAR model, it is concluded that the oil supply shock negatively impacts share
prices in OECD countries that import oil and has a positive impact on OECD countries that
export oil. In a similar way, Kang et al. (2015) also argue that the US oil supply shock has a
positive impact on American Stock Prices. Meanwhile Koh (2017) has a similar opinion by
examining the relationship between oil prices, output, inflation, and the interest rate using
8
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the VAR Model.
In non-mining companies, an increase in coal prices can negatively impact because it
will increase production costs (in this case, it is influenced by electricity) and will indirectly
reduce stock prices. Meanwhile, for coal mining companies, the increase in international
coal prices positively impacts the revenue earned and increases share prices. Fariz et al.
(2016) examined the relationship between world oil prices, JKSE, agriculture, basic
industry, consumer goods, finance, mining, others, property, trade, utility.
The following factors influence the determination of the exchange rate: 1) The fixed
exchange rate is a system of rupiah exchange rates set against the currencies of other
countries by the government through the Central Bank as the holder of the monetary
authority. 2) Floating exchange rate is a country's currency exchange rate based on supply
and demand that occurs in the money market. 3) Controlled floating value is an exchange
rate that occurs not solely as an activity of demand and supply of the exchange market, there
is government intervention to intervene through the central bank using fiscal and monetary
policies in the event of exchange rate movements detrimental to the country's economy. 4)
The bound exchange rate is a system that links the exchange rate of a country's currency
with another currency or with an amount determined by another country (Hamdy, 2010).
The relationship between Oil Prices, Exchange Rates, and Foreign Private Portfolios has a
positive relationship with stock market performance, while political stability has a negative
impact on stock exchange performance (Siddiqui & Muhammad, 2014). The effect of the
oil price shock on the exchange rate depends on where the change originates. The
dependence on oil imports is an important factor affecting the impulse response pattern
(Yoshizaki & Hamori, 2013).
Low-interest rates cause lower borrowing costs. Low-interest rates will stimulate
investment and economic activity, which will cause stock prices to increase. In the realm of
property, interest rates play a role in increasing economic activit. Theyy have a strong impact
on the performance of property companies which directly results in an increase in stock
returns. The existence of an oil price shock caused share prices to fall for six months in all
ASEAN-5 countries when the central bank raised interest rates to reduce inflationary
pressure (Koh, 2017). There is a causal relationship among exchange rates, interest rates,
consumer price index, money supply, and stock prices in Egypt. The same thing happened
in Tunisia, except for the Consumer Price Index, which has no causal relationship with the
stock price. Four macroeconomic variables are co-integrated with share prices in the two
countries (Qadan & Nama, 2018).
Pindyck and Rubinfeld (2007) argue that production is a change from two or more
inputs (resources) to one or more outputs (products). To produce, a number of inputs are
required, namely the existence of capital, labor, and technology. Thus there is a relationship
between production and input in the form of maximum output produced with certain inputs
or the production function. Changes in oil prices to gross domestic product (GDP) are
asymmetric, that is, a decrease in oil prices significantly reduces GDP, whereas an increase
in oil prices does not significantly affect GDP. Meanwhile, changes in oil prices, both the
decline and increase in oil prices, do not significantly affect inflation (Rina and Yonosuke,
9
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2018). Rising oil prices resulted in high inflation in Vietnam. Meanwhile, the impact of
rising oil prices on GDP and unemployment is unclear (Ziegler & Nguyen, 2010).
BHP Group is the largest mining company globally by market capitalization on the
New York Stock Exchange (NYSE). In 2019, BHP's most signif icant production that
generated profits was derived from iron ore sales, amounting to 39% of the total produced
by the BHP Group. Meanwhile, 28% was generated from the sale of copper, followed by
coal, around 19%, and oil & gas accounted for 14% of the company's total profits. BHP
Group, as the largest public mining company in the world whose shares are listed on the
New York Stock Exchange, can be compared with the 10 largest mining companies in the
world as follows:
Nevertheless, it can be seen that compared to nine other large mining companies in the
world, the market capitalization of BHP is the largest in the world with a value of USD 129
billion or around IDR 1,806 trillion (with an exchange rate of IDR 14,000 per USD).
Meanwhile, based on data from the Indonesia Stock Exchange, December 30, 2019, the
stock market capitalization in the mining sector on the Indonesia Stock Exchange is worth a
total of IDR 359.98 trillion, or only about 20% compared to BHP's market capitalization.
Many researchers see that oil prices are closely related to the stock market (Kenny et al.
2017; Fariz et al. 2016; Hazem and Akhsyim, 2017; Kenneth et al., 2019; Adedoyin et al.
2016; Masood Mashkoor. Siddiqui, 2014).
Mining Sector Shares on the Indonesia Stock Exchange. Based o n data from the
Indonesia Stock Exchange on December 30, 2019, on the Indonesia Stock Exchange there
were 671 issuers (public companies) operating in various sectors with a total market
capitalization value of IDR 7,267.28 trillion, with a composition of the top 10 public
companies operating in various sectors as follows:
In terms of sector, each market share in terms of market capitalization is controlled by
sectors as shown in Figure 1 below:

10
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Figure 1. Percentage of Market Capitalization in Indonesia, 30 December 2019
Mining, 5.00%

Agriculture,
1.30%

Miscellaneous
Industry, 5.10%
Property, RE & Bld.
Construction, 6.50%
Finance, 35.00%

Trade, Services &
Investment,
9.50%
Basic Industry &
Chemicals,
10.60%

Consumer Goods
Industry, 16.00%

Infras, Utilities &
Transportation, 11.00%

Source: Indonesia Stock Exchange, 30 December 2019

For shares in the mining sector, with a total of 50 issuers, in market capitalization, the
total value reaches IDR 359.98 trillion, or about 5% of the total market capitalization on the
Indonesia Stock Exchange, which is worth IDR 7,267.28 trillion. Based on data from the
Indonesia Stock Exchange as of December 30, 2019, the top 10 shares in the mining sector
are controlled by major mining issuers as follows:
Table 1. Top Ten Mining Companies on the Indonesia Stock Exchange, December 30, 2019
Market Cap
Index
Weight

No

Ticker

Company

1
2
3
4
5
6
7
8
9
10

BYAN
ADRO
INCO
PTBA
MDKA
ANTM
MEDC
GEMS
ITMG
DSSA

Bayan Resources Tbk
53.00
14.72%
Adaro Energy Tbk
49.74
13.82%
Vale Indonesia Tbk
36.17
10.05%
Bukit Asam Tbk
30.64
8.51%
Merdeka Copper Gold Tbk
23.43
6.51%
Aneka Tambang Tbk
20.19
5.61%
Medco Energy Internasional Tbk 15.50
4.31%
Golden Energy Mines Tbk
15.00
4.17%
Indo Tambangraya Megah Tbk
12.97
3.60%
Dian Swastatika Sentosa Tbk
10.69
2.97%
Total Top Ten
267.32
74.26%
Source: Indonesia Stock Exchange, 30 December 2019

(Rp.
Trillion)

Sub Sector

Coal
Coal
Metal & Mineral
Coal
Metal & Mineral
Metal & Mineral
Oil & Gas
Coal
Coal
Coal
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Of the total 50 issuers in the mining sector on the Indonesia Stock Exchange, around
55% of the total market capitalization is controlled by the coal mining sub -sector. This shows
that issuers that are members of the coal sub-sector in shares of the mining sector play an
important role in the movement of share prices in the mining sector on the Indonesia Stock
Exchange.
3. DATA AND METHODS
Data and Samples. The type of data used in this research is secondary data in the form
of a quantitative time series. Sources of data in this study were obtained from the Central
Bureau of Statistics, Bank Indonesia, Bappenas, Ministry of Industry, Ministry of Trade,
World Bank, Indonesia Stock Exchange, New York Stock Exchange, and online data
relevant to this study. The population used in this research is all time-series data from seven
variables, namely the BI Rate, Exchange Rate, BHP Stock Price on the NYSE, Industrial
Production Index, International Coal Price, World Oil Price, and Mining Stock Prices on the
Indonesia Stock Exchange on a monthly basis for 2000 - 2019 period. The sample (n) of this
study came from time-series data every month from January 2000 - December 2019, as many
as 240 samples.
Method of Analysis. Data analysis was performed using the Vector Auto Regression
(VAR) method. The VAR model is used to explain simultaneous variables that influence
one variable and another. The VAR model is used if the data has been declared stationary at
the level. If the data is not stationary at the level but stationary at the first difference value,
then Vector Autoregressive in Difference is used with the requirement that all variables do
not have cointegration. If the variables have cointegration and are stationary at the first
difference value, the Vector Error Correction Model (VECM) is used, which is part of the
distributed VAR method.
Model Formulation. For modeling in this research phase, it is assumed that for all
variables to be studied, there is a causal relationship between each varia ble, so that the
estimation of the equation can use Vector Autoregression (VAR). The research model is as
follows:
𝑌𝑡 = 𝛼 + ∑𝑘𝑗=1 𝛽𝑖 𝑌𝑡−𝑗 + 𝜇𝑖𝑡 ………………………………………………………………………………………………..(1)
Where,
Yt
=



t
k
j
μ

=
=
=
=
=
=

Endogen Vector Variable (USD_IDRt, BHP_NYSE t, IPIt, COALt,
OILt, MINING t. BI_RATEt)
Constanta
Matrix Coefficient for lag-i
Period (monthly)
Ordo from VAR model
Lag
Error Term

Of the seven (7) variables to be studied, seven models of the VAR equation can be formed as follows
(Equation 2 to 8):
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𝑈𝑆𝐷_𝐼𝐷𝑅𝑡 = 𝛼10 + ∑𝑘𝑗=1 11 𝑈𝑆𝐷_𝐼𝐷𝑅𝑡−𝑗 + ∑𝑘𝑗=1 12 𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡−𝑗 +
+ ∑𝑘𝑗=1 15 𝑂𝐼𝐿𝑡−𝑗 + ∑𝑘𝑗=1 16 𝑀𝐼𝑁𝐼𝑁𝐺𝑡−𝑗 + ∑𝑘𝑗=1 17 𝐵𝐼_𝑅𝐴𝑇𝐸𝑡−𝑗 +
𝜇1𝑡 ………………………………………………………………………………………………..(2)

∑𝑘𝑗=1 13 𝐼𝑃𝐼𝑡−𝑗

+ ∑𝑘𝑗=1 14 𝐶𝑂𝐴𝐿𝑡−𝑗

∑𝑘𝑗=1 22 𝐼𝑃𝐼𝑡−𝑗

𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡 = 𝛼19 + ∑𝑘𝑗=1 20 𝑈𝑆𝐷_𝐼𝐷𝑅𝑡−𝑗 + ∑𝑘𝑗=1 21 𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡−𝑗 +
𝑘
+ ∑𝑗=1 23 𝐶𝑂𝐴𝐿𝑡−𝑗 + ∑𝑘𝑗=1 24 𝑂𝐼𝐿𝑡−𝑗 + ∑𝑘𝑗=1 25 𝑀𝐼𝑁𝐼𝑁𝐺𝑡−𝑗 + ∑𝑘𝑗=1 26 𝐵𝐼_𝑅𝐴𝑇𝐸𝑡−𝑗 +
𝜇2𝑡 ………………………………………..……………………………………………………..(3)

𝐼𝑃𝐼𝑡 = 𝛼428 + ∑𝑘𝑗=1 29 𝑈𝑆𝐷_𝐼𝐷𝑅𝑡−𝑗 + ∑𝑘𝑗=1 30 𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡−𝑗 + ∑𝑘𝑗=1 31 𝐼𝑃𝐼𝑡−𝑗 + ∑𝑘𝑗=1 32 𝐶𝑂𝐴𝐿𝑡−𝑗 +
∑𝑘𝑗=1 33 𝑂𝐼𝐿𝑡−𝑗 + ∑𝑘𝑗=1 34 𝑀𝐼𝑁𝐼𝑁𝐺𝑡−𝑗 + ∑𝑘𝑗=1 35 𝐵𝐼_𝑅𝐴𝑇𝐸𝑡−𝑗 + 𝜇3𝑡
………………………………………………………………………………………………..(4)

∑𝑘𝑗=1 40 𝐼𝑃𝐼𝑡−𝑗

𝐶𝑂𝐴𝐿𝑡 = 𝛼37 + ∑𝑘𝑗=1 38 𝑈𝑆𝐷_𝐼𝐷𝑅𝑡−𝑗 + ∑𝑘𝑗=1 39 𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡−𝑗
𝑘
+ ∑𝑗=1 41 𝐶𝑂𝐴𝐿𝑡−𝑗 + ∑𝑘𝑗=1 42 𝑂𝐼𝐿𝑡−𝑗 + ∑𝑘𝑗=1 43 𝑀𝐼𝑁𝐼𝑁𝐺𝑡−𝑗 + ∑𝑘𝑗=1 44 𝐵𝐼_𝑅𝐴𝑇𝐸𝑡−𝑗

∑𝑘𝑗=1 49 𝐼𝑃𝐼𝑡−𝑗

+ ∑𝑘𝑗=1 50 𝐶𝑂𝐴𝐿𝑡−𝑗

+
+
𝜇4𝑡 …………………………………………………………………………………………………..(5)

∑𝑘𝑗=1 58 𝐼𝑃𝐼𝑡−𝑗

𝑂𝐼𝐿𝑡 = 𝛼46 + ∑𝑘𝑗=1 47 𝑈𝑆𝐷_𝐼𝐷𝑅𝑡−𝑗 + ∑𝑘𝑗=1 48 𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡−𝑗 +
+ ∑𝑘𝑗=1 51 𝑂𝐼𝐿𝑡−𝑗 + ∑𝑘𝑗=1 52 𝑀𝐼𝑁𝐼𝑁𝐺𝑡−𝑗 + ∑𝑘𝑗=1 𝛼53 𝐵𝐼_𝑅𝐴𝑇𝐸𝑡−𝑗 +
𝜇5𝑡 ………………………………………………………………………………………………..(6)

𝑀𝐼𝑁𝐼𝑁𝐺𝑡 = 𝛼55 + ∑𝑘𝑗=1 56 𝑈𝑆𝐷_𝐼𝐷𝑅𝑡−𝑗 + ∑𝑘𝑗=1 57 𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡−𝑗 +
+ ∑𝑘𝑗=1 60 𝑂𝐼𝐿𝑡−𝑗 + ∑𝑘𝑗=1 61 𝑀𝐼𝑁𝐼𝑁𝐺𝑡−𝑗 + ∑𝑘𝑗=1 62 𝐵𝐼𝑅𝐴𝑇𝐸𝑡−𝑗 +
μ6t ………………………………..………………………………………..(7)

+ ∑𝑘𝑗=1 59 𝐶𝑂𝐴𝐿𝑡−𝑗

𝐵𝐼_𝑅𝐴𝑇𝐸𝑡 = 𝛼64 + ∑𝑘𝑗=1 65 𝑈𝑆𝐷_𝐼𝐷𝑅 𝑡−𝑗
𝑘
+ ∑𝑗=1 68 𝐶𝑂𝐴𝐿𝑡−𝑗 + ∑𝑘𝑗=1 69 𝑂𝐼𝐿𝑡−𝑗 + ∑𝑘𝑗=1 70 𝑀𝐼𝑁𝐼𝑁𝐺𝑡−𝑗
∑𝑘𝑗=1 71 𝐵𝐼_𝑅𝐴𝑇𝐸𝑡−𝑗

+
+
+
𝜇7𝑡 ………………………………..…………………………………………………………………………………………………………………………………………………...(8)

∑𝑘𝑗=1 66 𝐵𝐻𝑃_𝑁𝑌𝑆𝐸𝑡−𝑗

+ ∑𝑘𝑗=1 67 𝐼𝑃𝐼𝑡−𝑗

Where:
USD_IDR
BHP_NYSE
IPI
BI_RATE
OIL
COAL
MINING
k
j
α10, α19 , α28 , …..., α64
11, 12, 13, …..., 71
μ1, μ2, μ3, ………, μ7

=
=
=
=
=
=
=
=
=
=
=
=

IDR Currency against US Dollar
BHP Stock Price at NYSE
Industry Production Index
BI Rate
World Oil Price USD per Barrel
International Coal Price USD per MT
Mining Stock Price at Indonesia Stock Exchange
Max length of the lag
Lag
Constanta
Regression Coefficient
Error term
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4. RESULTS
Data Stationarity Test Results. The unit root test is the first step taken to determine
the data to be used, whether it is stationary at the level or first difference. The stationarity of
the data is very important to see the stability of the endogenous variables. If the data is not
stationary, then Vector Autoregression (VAR) modeling will produce spurious estimates.
Table 2. Unit Root Test Results at Level
Variable

ADF
Mac Kinnon Critical Value
Statistics
1%
5%
10%
lnbhp_nyse
-1.60022 -3.45763 -2.87344 -2.57318
bi_rate
-1.62383 -3.45786 -2.87354 -2.57324
lncoal
-2.08359 -3.45774 -2.87349 -2.57321
lnipi
1.24188
-3.45910 -2.87408 -2.57353
lnmining
-1.51806 -3.45774 -2.87349 -2.57321
lnoil
-2.05491 -3.45774 -2.87349 -2.57321
lnusd_idr
-1.50746 -3.45763 -2.87344 -2.57318
Source: Secondary Data (2020, processed using E-Views version 10)

Remarks
Not stationary
Not stationary
Not stationary
Not stationary
Not stationary
Not stationary
Not stationary

From the unit root test at the level, that all tested variables are not stationary. Where
the absolute value of ADF statistics is greater than the critical value of Mac Kinnon at the
5% confidence level. Therefore, all variables must be tested at the next stage, namely the
first difference level test, to test whether at this level all variables are stationary.
Table 3. Unit Root Test Results on First Difference
Variable
lnbhp_nyse
bi_rate
lncoal
lnipi
lnmining
lnoil
lnusd_idr

ADF
Mac Kinnon Critical Value
Remarks
Statistics
1%
5%
10%
-15.9170 -3.45774 -2.87349 -2.57321
Stationary
-5.94184 -3.45786 -2.87354 -2.57324
Stationary
-10.8237 -3.45774 -2.87349 -2.57321
Stationary
-8.69859 -3.45910 -2.87408 -2.57353
Stationary
-11.0495 -3.45774 -2.87349 -2.57321
Stationary
-11.6345 -3.45774 -2.87349 -2.57321
Stationary
-13.3146 -3.45774 -2.87349 -2.57321
Stationary
Source: Secondary Data (2020, processed using E-Views version 10)

From the unit root test at the first difference level above, it can be seen that all variables
are all stationary. Where the absolute value of the ADF statistic is smaller than the critical
value of Mac Kinnon at the 5% confidence level. Thus, it can be said that all variables are
stationary at the level of first difference.
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Test Results for Determination of optimum Lag. An asterisk on optimal lag places
the optimal lag recommended by the above criteria. Thus, the lag that will be used in the
model as the optimum lag is lag two.

Lag

Table 4. Test Results for Determination of Optimum Lag Length
LogL
LR
FPE
AIC
SC
HQ

0
905.9886
NA
1.02e-12 -7.749901 -7.645905
1
3009.853 4062.635 2.06e-20 -25.46425 -24.63228
2
3146.960 256.4840 9.65e-21* -26.22379* -24.66385*
3
3192.934 83.22817* 9.93e-21 -26.19770 -23.90978
4
3226.108 58.05551 1.14e-20 -26.06128 -23.04538
5
3250.594 41.37291 1.43e-20 -25.84995 -22.10608
6
3281.473 50.31164 1.69e-20 -25.69373 -21.22189
7
3315.763 53.79985 1.95e-20 -25.56692 -20.36710
8
3351.149 53.38411 2.25e-20 -25.44956 -19.52177
Source: Secondary Data (2020, processed using E-Views version 10

-7.707961
-25.12873
-25.59468*
-25.27501
-24.84500
-24.34009
-23.89029
-23.46989
-23.05894

Test Results of Engel Granger Causality. The variables affecting the Mining
Sector Share Price on the Indonesia Stock Exchange are described as follows:
Figure 2. Variables Affecting Mining Shares

BHP
Stock at
NYSE

Mining
Stock at
IDX

Coal
US$

Oil
US$

USD/
IDR

Source: Secondary Data, 2020 (processed using E-Views version 10)

While in general, from the results of the Granger causality test, the variables that affect
other variables can be described as follows:
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Figure 3. Variables Affecting Other Variables

BHP
Stock at
NYSE

Oil
US$

IPI

Mining
Stock at
IDX
BI
RATE

Coal
US$

USD
/ID
R

Source: Secondary Data, 2020 (processed using E-Views version 10)

Co-integration Test Results. Based on the lag length above, it is known that the
optimal lag length is 2, it is necessary to carry out a cointegration test to determine whether
there will be long-term balance, that is, there is a similarity in movement and stability of the
relationship between the variables in the study or not.
Table 5. Johansen's Co-Integration Test Results
Date: 02/05/20 Time: 23:25
Sample (adjusted): 2000M05 2019M12
Included observations: 236 after adjustments
Trend assumption: Linear deterministic trend
Series: D(LNBHP_NYSE_) D(BI_RATE) D(LNCOAL) D(LNIPI) D(LNMINING) D(LNOIL)
D(LNUSD_IDR)
Lags interval (in first differences): 1 to 2
Unrestricted Cointegration Rank Test (Trace)
Hypothesized
No. of CE(s) Eigenvalue

Trace
Statistic

0.05
Critical Value Prob.**

None *
At most 1 *
At most 2 *
At most 3 *
At most 4 *
At most 5 *
At most 6 *

553.1664
418.0080
304.7940
198.3007
126.6251
66.95357
22.10973

125.6154
95.75366
69.81889
47.85613
29.79707
15.49471
3.841466

0.436002
0.381043
0.363164
0.261925
0.223412
0.173054
0.089431

0.0001
0.0001
0.0001
0.0000
0.0000
0.0000
0.0000
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Trace test indicates 7 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Unrestricted Co-integration Rank Test (Maximum Eigenvalue)
Hypothesized
No. of CE(s) Eigenvalue

Max-Eigen
Statistic

0.05
Critical Value Prob.**

None *
At most 1 *
At most 2 *
At most 3 *
At most 4 *
At most 5 *
At most 6 *

135.1584
113.2140
106.4933
71.67555
59.67156
44.84384
22.10973

46.23142
40.07757
33.87687
27.58434
21.13162
14.26460
3.841466

0.436002
0.381043
0.363164
0.261925
0.223412
0.173054
0.089431

0.0000
0.0000
0.0000
0.0000
0.0000
0.0000
0.0000

Max-eigenvalue test indicates 7 cointegrating eqn(s) at the 0.05 level
* denotes rejection of the hypothesis at the 0.05 level
**MacKinnon-Haug-Michelis (1999) p-values
Source: Secondary Data (2020, processed using E-Views version 10)

Based on Table 7 above, it can be seen that the results of the Johansen cointegration
test show that there is a cointegration equation, namely when the trace statistic value is
greater than the critical value at the critical point of 5%. The same is true when the Max Eigen statistic value is greater than the Critical Value. Thus this indicates that this equation
has a long-term equilibrium relationship between variables. This means that the null
hypothesis, which states that there is no cointegration, is rejected, and the alternative
hypothesis, which states that there is cointegration, cannot be rejected. With the
cointegration relationship in it, the estimation used is the VECM (Vector Error Correction
Model) model, on the other hand, if there is no cointegration relationship, the estimation
used is the VAR (Vector Autoregression) model.
VECM Estimation Results (Vector Error Correction Model). After carrying out a
series of steps, namely the data stationarity test, the determination of the lag length, and the
cointegration test, it was concluded that the estimation model used was the VECM (Vector
Error Correction Model) model. The use of VECM estimation is to identify the short-term
and long-term relationship of the effect of independent variables on the dependent variable.
There are also the results of the VECM estimates in the tables in Annex 1, Annex 2, and
Annex 3.
Analysis of the Coefficient of Determination (R2). From the Vector Error Correction
Estimates output table above, the R-squared (R2) test results show that the R2 value is
0.563866. This means that the variation of all independent variables (BI Rate, BHP_NYSE,
COAL, IPI, OIL, and USD_IDR) can affect the dependent variable (MINING) by 56.39%
(0.563866). While other variables outside the research influence the remaining 43.61%
(0.436134).
F test results. Furthermore, from the test, the F statistic/count is 18.96218. Because F
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counts 18.96218> F table 2.0986, then accept Ha or which means a set of independent
variables (BI Rate, BHP_NYSE, COAL, IPI, OIL, and USD_IDR) are proven to jointly
(simultaneously) affect the dependent variable (MINING)).
t-Test Results. Thistt-test carried out at degrees of freedom (n-k-1), where n is the
number of samples and k is the number of variables. For the confidence level used is 95%
or α = 5% (0.05). With a sample of 240 and the number of variables as many as 7, the degrees
of freedom are 240 - 7 - 1 = 232, then the t table obtained is 1.6449. Based on the Vector
Error Correction Estimates output table above, the short-term output is obtained as follows:

5.
11.
17.
23.
29.
35.
41.
47.
53.
59.
65.
71.
77.

Table 6. Short-term t-test
Variable
6. Lag7. Coefficient8. t count 9. t table 10. Significance
BI_Rate
12. 1 13. 2,533235 14. 1,24850 15. 1,6449 16. Not Significant
BI_Rate
18. 2 19. 2,658489 20. 1,29738 21. 1,6449 22. Not Significant
LnBHP_NYSE 24. 1 25. -0,373076 26. -3,1568727. -1,644928. Not Significant
LnBHP_NYSE 30. 2 31. -0,158228 32. -2,0374133. -1,644934. Not Significant
LnCOAL
36. 1 37. 0,087511 38. 1,09769 39. 1,6449 40. Not Significant
LnCOAL
42. 2 43. 0,027600 44. 0,35630 45. 1,6449 46. Not Significant
LnIPI
48. 1 49. -0,245886 50. -2,8534351. -1,644952. Not Significant
LnIPI
54. 2 55. -0,110152 56. -1,4736657. -1,644958. Significant
LnOIL
60. 1 61. 0,413943 62. 5,69985 63. 1,6449 64. Significant
LnOIL
66. 2 67. 0,283483 68. 4,65463 69. 1,6449 70. Significant
LnUSD_IDR 72. 1 73. -0,324310 74. -2,1155675. -1,644976. Not Significant
LnUSD_IDR 78. 2 79. 0,087709 80. 0,58927 81. 1,6449 82. Not Significant
Source: Secondary Data, 2020 (processed using E-Views version 10)

Based on the Vector Error Correction Estimates output table above, the long-term
output is obtained as follows:

Variable

Table 7. t-Test in the long terms
Coefficient
t count
t table

Significance

BI_Rate

2,993982

1,06703

1,6449

Not Significant

LnBHP_NYSE

-2,232530

-11,4841

-1,6449

Not Significant

LnCOAL

-0,641719

-4,15230

-1,6449

Not Significant

LnIPI

-1,212431

-3,48358

-1,6449

Not Significant

LnOIL

1,387096

7,92593

1,6449

Significant

LnUSD_IDR

0,716415

1,73976

1,6449

Significant

Source: Secondary Data, 2020 (processed using E-Views version 10)

World oil price fluctuations play an important role in the modern economy, not only
in Indonesia but also for all countries in the world. World oil trade between nations serves
as a commodity on the futures exchange but also as a basic asset for many deriv ative
contracts on many financial markets, including financial markets in Indonesia. World oil
price shocks often affect the stock market's performance globally, including the performance
of the Indonesian stock market.
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The impact of oil prices on the JCI can be very important for all stakeholders in the
Indonesia Stock Exchange. Investors need to manage their portfolio investments globally to
minimize the negative effects of crude oil price shocks on their portfolio return decisions.
All parties, such as the government and the monetary authority of Bank Indonesia, regarding
decision-makers, must be concerned and prepare effective policies to reduce the negative
impact on the Indonesian economy. In the future, the negative factor of the oil price shock
will have an impact on capital outflows from Indonesia and could become a serious problem
for the Indonesian economy. This study, at the same time, confirms the results of previous
studies such as (Kang & Wang, 2018); (Dhaoui et al., 2018), (Koh, 2017); (Artami & Hara,
2018). This is slightly different from (Pieroni et al., 2005), who concluded that stock market
volatility does not respond to oil supply shocks. In contrast, the oil demand shock
significantly impacts stock market changes in the G-7 countries. If you add other economic
factors besides the country's location (Siddiqui & Seth, 2015) and (Sehgal & Pandey, 2015),
it is concluded that there is no long-term relationship between oil prices and the stock
exchange. Likewise, the oil price and the stock market do not influence each other in the
short term.

5. CONCLUSION
The exchange rate has a negative and insignificant effect on mining stock prices in the
short term but has a positive and significant effect in the long term. This effect occurs
because, in the short term, the depreciation of the Rupiah against the dollar causes investors
to shift their shares to other more profitable sectors. However, in the long term, investment
in mining stocks has a positive effect because most of the export sales of mining
commodities are absorbed by the export market, where the depreciation of the Rupiah value
and the appreciation of the dollar will be more profitable for investors because mining
issuers' revenue is mostly generated from export revenue.
BI Rate has a positive but insignificant effect on mining stock prices, both short and
long term. This effect occurs because both in the short and long term, the increase in the BI
Rate does not inspire investors to switch to putting their money into deposits or securities,
even though investment in mining sector stocks is quite risky, but the high profits of mining
companies and a high share of dividends are more attractive.
The price of BHP shares on the New York Stock Exchange has a negative and
insignificant effect on mining stock prices on the Indonesia Stock Exchange both in the short
and long term. This influence occurs because mining stocks on the New York Stock
Exchange are based in dollars, while on the Indonesian Stock Exchange, mining stocks are
based on transactions in the local Rupiah currency. The depreciation of the Rupiah against
the dollar exchange rate is one reason for foreign investors to shift investment in mining
stocks in Indonesia abroad, even though they are in the same mining stock sector. Foreign
investors are more comfortable parking their funds abroad when the dollar is appreciating
than parking their funds on the local stock exchange when the Rupiah is depreciating.
The Industrial Production Index has a negative and insignificant effect on minin g stock
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prices both in the short and long term. This effect occurs due to the increase in domestic
industrial production accompanied by industry players to make efficiency by importing
source materials for mining materials from abroad which are cheaper. This occurred due to
the current account deficit, which was caused by many industrial players importing mining
materials from abroad on the grounds that the price was lower and the payment was in
foreign currency (US Dollar).
The world oil price has a positive and significant effect on mining stock prices both in
the short and long term. This effect in the short and long term occurs because oil is a very
important energy material for industry. When the price of oil climbs up, it is always
accompanied by the price of coal, which also creeps up. Because coal is a substitute for oil
energy. When oil prices were soaring, instead of using oil, many industries in the world,
especially in China, Japan and Korea, used coal energy more than oil because coal was
relatively cheaper than oil.
International coal prices have a positive and insignificant effect on mining stock prices
in the short term but have a negative and insignificant effect in the long term. This effect
occurs because, in the short term, the increase in coal prices will have a positive impact on
mining stock prices due to the limited supply of coal among coal exporters, resulting in coal
prices soaring due to limited supply to buyers. However, in the long term, when the oil price
decreases or the coal supply experiences an oversupply, the coal price will also decline so
that it will affect the income and profitability of coal mining issuers, which mostly inhabit
mining shares on the Indonesia Stock Exchange.
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CO2 EMISSION AND GDP PER CAPITA GROWTH: INDONESIA
DECARBONIZATION JOURNEY
William Tjonga

ABSTRACT
Ever since the first universal call for action from the United Nations with the
introduction of 17 Sustainable Development Goals (SDGs) in 2015, all countries have begun
their journey to achieve the goals set by 2030. Developed countries such as the US and the
EU are market leaders and setting a high bar in progressing along the way, contrary to
developing countries. The maturity gap could be easily spotted from as simple as the
regulation and framework between the countries. Lagging in the sustainable agenda
implementation in developing countries deriving from the combination of capabilities, low
awareness, and availability of solid framework. In this article, the focus is a call for Climate
Action with reference to UN 17 SDGs number 13, Paris Agreement, and further into Carbon
market opportunity under Kyoto Protocol, as one of the catalysts to decarbonize in the
Indonesian economy context. This research aims to address the question of why Climate risk
matters and the option to tackle it by outlining the basic concepts of the Carbon Credit
market. The research uses regression data panel analysis from 1967 to 2018 to test whether
there is any relation between Indonesia GDP per capita growth and CO2 emission. The result
indicates that GDP per capita and CO2 emission are positively correlated. The research also
explores potential Carbon Credit in Indonesia as an option to help tackle Climate Change
risk.
Keywords: CO2 emission; GDP per capita; carbon offset; UN 17 SDGs.

1. INTRODUCTION
The 17 Sustainable Development Goals (SDGs) a are an urgent call for action adopted
by all United Nations members in 2015. Developed and developing countries acknowledge
that to end poverty and other deprivations are collective efforts from all. Strategies to
improve health and education, reduce inequality, and prompt economic gro wth while
tackling climate change are elaborated in 17 SGDs. Climate risk is real, we all know.
Unfortunately, some ofus had first-hand experience on the impact of climate risk, such as
physical impact from increasing natural disaster, flood, forest fire, and increased damage to
crops/rice production due to prolonged drought warmer global temperature. The report
shows that the average world’s surface temperature has risen about 2.12 degrees Celsius
a
a

Pelita Harapan University
THE 17 GOALS | Sustainable Development, n.d.)
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since the late 19 th century, driven mainly by the increased carbon dioxide (CO2) emission
and other human activitiesb.
On Climate action (SDG number 13, take urgent action to combat climate change and
its impact) subsequent adoption of Paris Agreement (legally binding international treaty on
climate change) in 2015 and came into force later in 2016. The goal to limit global warming
below 2 degrees Celsius is a journey that needs collective effort globally from countries.
Under Paris Agreement, countries need to submit their plans for climate action known as
Nationally Determined Contributions (NDCs). In the NDCs, countries outline actions that
they will undertake to reduce the Green House Gas (GHG) emission as part of the
contribution to reach the goal of the Paris Agreement.
Indonesia NDCs outlines its transition plan to low carbon and resilient climate future,
which focuses on Mitigation Sectors (Energy, waste, industrial processes and product use
(IPPU), agriculture, and forestry) and Adaptation Sectors (Agriculture, water, energy
security, forestry, maritime and fisheries, health, public service, infrastructure, and urban
system)c. Indonesia is the 4 th populous country in the world, with the largest economy in
Southeast Asia and the 16 th largest in the world, further projected to be the top 10 world
economies by 2030. In terms of GHG emission, currently, Indonesia is the world’s eighth biggest GHG emitter and has an ambitious target to lower it by 41 percent (conditional) by
2030, further setting a net-zero emissions target by 2070. With this ambitious target and
current situation as a starting point, there is a lot of homework to be done in between.
Although CO2 is not the only substance in GHG that adversely impacts global climate
change, it is the dominant substance produced in GHG. CO2 produced from the burning of
fossil fuels, industrial production, and land-use change. This has caused climate risk due to
CO2 emissions. But the GDP per capita has been growing significantly in the past and
coming years. It is crucial, urgent, motivating, and beneficial to investigate the relationship
between CO2 emission and GDP per capita. The research will test and answer whether there
is any relation between CO2 emission and GDP per capita in Indonesia. GDP per capita is
gross domestic product divided by midyear population. GDP is the sum of gross value added
by all resident producers in the economy plus any product taxes and minus any subsidies not
included in the value of the products. It is calculated without deductions for depreciation of
fabricated assets or depletion and degradation of natural resources. Data are in current US
dollars. Carbon dioxide emissions are those stemming from the burning of fossil fuels and
themanufacture of cement. They include carbon dioxide produced during the consumption
of solid, liquid, and gas fuels and gas flaring. The research also outlines the alternative for
carbon reduction with a Carbon offsetting mechanism under Kyoto Protocol d. To create a
b
c

Evidence | Facts – Climate Change: Vital Signs of the Planet (nasa.gov)
First Nationally Determined Contribution Republic of Indonesia, 2016

d

The Kyoto Protocol was adopted on 11 December 1997. Owing to a complex ratification process, it entered
into force on 16 February 2005. Currently, there are 192 Parties to the Kyoto Protocol. In short, the Kyoto
Protocol operationalizes the United Nations Framework Convention on Climate Change by committing
industrialized countries and economies in transition to limit and reduce greenhouse gases (GHG) emissions in
accordance with agreed individual targets. The Convention itself only asks those countries to adopt policies
and measures on mitigation and to report periodically. One important element of the Kyoto Protocol was the
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future low carbon economy, transition progress to the clean or renewable need to be
supported with the technology and more carbon reduction project, which could not be
achieved overnight. This decarbonization journey needs strong push and collective effort, it
is not going to be easy, yet it is possible. In this research, the main topic is decarbonizingthe
economy, which refers to the transformation from the current condition to the future state of
a low carbon economy. With the current pace of transition, it is not fast and good enough,
and we need a catalyst to reduce the carbon as an effort in balancing carbon emissions; one
of the mechanisms is creating carbon offsetting. A carbon offset is a reduction in carbon
dioxide emissions or other greenhouse gases made to compensate for emissions made
elsewhere. The commitment to reduce GHG is aligned with the Kyoto Protocol, which
governs the flexible market-based mechanism; two of them are International Emission
Trading (IET) and Clean Development Mechanism (CDM). Under IET, it allows the
creation of the Carbon credit by countries that produce in the form of emission reductions
or removals as opposed to the emission. Carbon Credit is the tradeable instrument or
commodity in the form of carbon emission reductions or removals. One real action is
creating the Voluntary Carbon Market (VCM), where individuals and corporations can take
part in the Carbon offset in the absence of a Regulatory Carbon Market. And one of the
Carbon Credit produced from projects or activities generated under CDM (i.e., Certified
Emission Reduction), Carbon Credit need to pass certain verification from certified
independent parties beforehand, e.g., The Gold standard, Verified Carbon Standard – Verra,
etc. Under these two frameworks, the sellers or producers of Carbon Credit could be
corporations or concession holders that focus on operating or financing carbon reduction
projects. At the same time, the buyers can be anyone with different purposes ranging from
personal investment, reputational aspect, Corporate Social Responsibilities agenda,
corporation operate in high CO2 emission sectors, e.g., Coal, Cement that is unable to reduce
their CO2 emission.
Thus, until the alternative for clean or renewable energy is available, these fossil fuel
types will be used. This condition emphasizes the importance of alternatives in
decarbonization as thetransition progress to clean energy is underway. The road to low
carbon or decarbonizing the economy could be explored through a carbon offset mechanism,
i.e., forest or land conservation and/or agroforestation. This is alignment of the Carbon
Credit production under Kyoto Protocols, two opportunities from this could come in the form
of financing perspective, and creation of voluntary Carbon Credit trading where potential
sector for Carbon Credit buyers are corporations operate in Coal, Oil, Gas, Cement since
these sectors will remain to emit CO2 as part of their operating model or business or investor
that simply see it as a tradeable commodity considering the potential of Carbon Credit in the
future. This will also be beneficialfor Carbon Credit producers, which could come from the
corporation with clean or renewable energy production or forest or land concession holders
that can convert it to certified Carbon Credit asa tradeable commodity. The research should
establishment of flexible market mechanisms, which are based on the trade of emissions permits. (What is the
Kyoto Protocol? | UNFCCC)
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be considered as preliminary research to set the context on why climate change matters and
intended to give a basic understanding for the readeron the Carbon Credit and highlight the
huge potential that lies in Indonesia considering the sizeof the country economy and is in
developing mode. The research has not provided in-dept analysis towards Carbon Credit
technical implementation in Indonesia, subsequent research needs to be undertaken to
identify further the enablers such as suitable framework, financing opportunity from the
financial industry, as well as Indonesia government or regulator agenda in the form of policy
issuance or framework creation to promote carbon off sets to achieve the aggressive
reduction target of CO2 emission by 2030.

2. LITERATURE REVIEW AND HYPOTHESES DEVELOPMENT
The causal relationship between countries' economic growth (which can be referred to
as more than one indicator, one of them is GDP per capita) and the CO2 emission have been
discussed by many researchers globally in various scopes and angles. Jun et al. (2021)
conducted research on the impact of globalization, non-renewable energy consumption, and
economic growth on CO2 emission for selected South Asian economies during 1985–2018
under the EKC framework. The results identified that globalization is positively associated
with CO2 emission. Akbostanci et al. (2009) studied the relationship between income and
environment in Turkey using time series and panel data for the periods1968–2003 and 1992–
2001, respectively. An increasing relationship between CO2 emissions and income is
indicated in their research. Shaari et al. (2014) investigate the effects of FDI and economic
growth on CO2 emission using panel data for the period of 1992 to 2012 in 15 developing
countries. It was found that an increase in FDI does not influence CO2 emission; however
an increase in economic growth can intensify CO2 emission. AKIN (2014) investigated the
impact of energy consumption between economic growth and especially trade openness on
CO2 emissions for 85 countries using panel data period of 1990 -2011. A positive
relationship was found between CO2 emissions and energy consumption, per capita income,
and trade openness. And unidirectional causality for GDP per capita to CO2 emission and
energy consumption. Wang et al. (2019) conducted research that focuses on the influencing
factors, trends, and CO2 emission in one of China's fastest developing provinces,
Guangdong. The empirical results indicated that economic development, population growth,
urbanization, fixed asset investment, and industrialization level all positively affected CO2
emissions during the period studied. Kasperowicz (2015) examined the relationship between
CO2 emissions and economic growth for 18 EU Member Countries from 1995 to 2012 using
data panel approach and basic ECM estimation to verify the short and long-run relationship
between GDP and CO2 emissions. The result for the short-run is positive due to the fast
increase in production, and energy use hence increasing CO2 emissions. While the
relationship is negative in the long-run, this is the back of the development of new lowcarbon technologies that enable lower CO2 emissions at the same production level. Niu et
al. (2011) revealed long-term equilibrium relationships between energy consumption, GDP
growth, and CO2 emissions for the eight Asia-Pacific countries from 1971 to 2005 using the
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panel data. The result indicated great differences in the carbon emissions between developed
and developing countries. For developing countries, total energy consumption will rise
rapidly with their economic growth, with relatively low efficiency per energy use that
translated to an increase in CO2 emission; in contrary to developed countries where energy
efficiency is high hence the CO2 emissions per unit of energy use is lower. (Han & Lee,
2013) examined the effects of CO2 emissions on GDP using a dynamic model for panel data
from 1981 to 2009 in 19 OECD countries that are parties to the Kyoto Protocol), the results
indicate, on average, the significant decline in the dependence of economic growth on
pollution, which suggest technological progress toward low carbon economic growth.
According to an article published by McKinsey (“How the Voluntary Carbon Market
Can Help Address Climate Change | McKinsey” n.d.), Carbon credits or Carbon offsets have
an important role to play in tackling the climate risk. This mechanism enables individuals,
corporations to support decarbonization beyond their carbon footprint, hence could help in
accelerating the transition to a lower-carbon economy. With this, it could also support the
financing of projects for CO2 removal to balance out the CO2 emissions that will remain in
the decarbonization journey. While the voluntary carbon credit market has been
experiencing significant momentum, it is still relatively small. McKinsey estimates that
annual global demand for carbon credits could reach up to 1.5 to 2.0 gigatons of carbon
dioxide (GtCO2) by 2030 (i.e., 15 times from 2020, which is only 0.1 GtCO2) and up to 7
to 13 GtCO2 by 2050. Translated to a $5 billion to $30 billion market size in 2030 at the
low end and more than $50 billion at the high end. (“A Blueprint for Scaling Voluntary
Carbon Markets | McKinsey” n.d.). In the Indonesian context, the carbon credits opportunity
lies in the introduction or improvement of sustainable forest management in reducing
emissions from deforestation and forest degradation while developing forest conservation
and enhancing forest carbon stocks. Tomich et al. (2002) in their research on Carbon offsets
for conservation and development in Indonesia concluded that carbon offs ets through
agroforestation are deemed more feasible as an alternative of carbon offset with relatively
lower cost. With reference to precedent studies, in the context of Indonesia economy as a
developing country, economic and human activities have increasingly negative effects on
the environment. It is also noted that energy consumption is positively correlated to CO2
emission. Thus, developing countries must determine how to reduce carbon emissions as the
economy grow. In this research, hypothesis null (H0) is formulated as no significant
relationship between CO2 emission and GDP per capita in Indonesia. Alternative hypothesis
(H1) formulated as there is a significant relation between CO2 emission and GDP per capita
in Indonesia.

3. DATA AND METHODS
Data used in this research are Indonesia GDP per capita and CO2 emissions data from
1967 to 2018. The longer data range taken is used in order to minimize data abnormality.
The Source of data is from the World Bank database.
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The main research model in this research is quantitative analysis, and the research uses
correlation analysis to test the linear trend between variables, data panel, and regression
analysis to test the relationship between variables. Furthermore, the research also forecasts
the CO2 emission by 2030 using the regression line model and assumption of GDP per
capita.

4. RESULTS
The research The research found a linear trend and positive correlation between CO2
emissions (dependent variable) and GDP per capita (independent variable) using the
regression analysis. The regression model is then used to forecast the CO2 emission with
the assumption of GDP per capita growth. Scenario simulation concludes that Indonesia's
CO2 emissions will steadily increase up to 2030, assuming 5% GDP per capita year-on-year
growth in this research.

Regression model: Y = 0,5774 + 0,4181 (X)

Y = Predictor/ Dependent variable/ CO2 emissions.
X = Explanatory/ Independent variable/ GDP per capita.
Figure 1. Correlation between CO2 emissions and GDP per capita
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Source: Authors computation
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Table 1. Regression statistics result

Regression Statistics
Multiple R

0,8938

R Square

0,7989

Adjusted R Square

0,7948

Standard Error

0,2569

Observations

52

Source: Authors computation

Table 1 shows a positive correlation noted between the variables using the data series
from 1967 to 2018 (Multiple R = 0,8938). With 79% of the variation in CO2 emissions could
be explained by the GDP per capita (R Square = 0,7989). In contrast, the rest of the variations
could be explained by other independent variables that are not in this research's scope.
Table 2 shows that the data is statistically significant (Significance F ≤ 0,05) for the
variablestested.
Table 2. Significance F and P-value

ANOVA
Df

SS

MS

F

Significance F

Regression

1

13,10816

13,10816

198,5821861

4,83581E-19

Residual

50

3,300436

0,066009

Total

51

16,40859

Coefficients Standard

t Stat

P-value

Error
Intercept

0,5774

0,0500

Lower

Upper

Lower

Upper

95%

95%

95,0%

95,0%

11,5506 1,01068E- 0,47703 0,67785 0,47703 0,67785
15

GDP

per
capita

0,4181

0,0297

14,0919 4,83581E- 0,35853 0,47773 0,35853 0,47773
19

Source: Authors computation
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Based on the regression analysis conducted, it is noted that P-value is less than 0,05
therefore null hypothesis is rejected, there is a consequential relationship between the CO2
emissions and GDP per capita. The result supports the precedents research from (Akbostanci
et al., 2009), (Shaari et al., 2014), (Wang et al., 2019), (Kasperowicz, 2015), and (Niu et al.,
2011), which factored in GDP growth related to economic indicator as one of the variables
impacting CO2 emissions.
Table 3. CO2 emissions forecast for period 2021-2030

Years

CO2 emissions

GDP per capita

(metric tons per capita)

(current '000 US$)

2021

2,28

4,063

2022

2,36

4,266

2023

2,45

4,479

2024

2,54

4,703

2025

2,64

4,939

2026

2,75

5,186

2027

2,85

5,445

2028

2,97

5,717

2029

3,09

6,003

2030

3,21

6,303

Source: Authors computation

Note: Using the assumption of 5 percent GDP per capita growth year-on-year. While
according to research conducted by PwC (“The World in 2050: PwC” n.d.), Indonesia's GDP
per capita is projected to be USD 18.400.
Despite this research did not analyze to see the correlation between fuel energy
consumption and CO2 emission due to limited data available, Table 4 is presented as
information on the contribution of fuel types to the CO2 emission in Indonesia within a
decade from 2008 and 2018.
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Table 4. Fuel types contribution to the CO2 emission in 2018 and 2008

Fuel Types

2018

% CO2

2008

% CO2

(Million tonnes emission(of (Million tonnes emission (of

% Change in
10 years

CO2)

total)

CO2)

total)

Coal

212.19

37%

173.11

41%

23%

Oil

235.42

41%

158.3

38%

49%

Gas

86.9

15%

60.31

14%

44%

Cement

31.03

5%

20.54

5%

51%

Flaring

11.04

2%

5.29

1%

109%

Total

576.58

417.55

38%

Source: CO2 Emissions by Fuel - Our World in Data, n.d. and Authors computation.

Note Annual CO₂ emissions from the burning of fossil fuels for energy and cement
production. Land-use change is not included.

5. CONCLUSION
In the research, analysis was conducted to test the relationship between CO2 emissions
and economic growth (using the indicator of GDP per capita) in Indonesia during the period
of 1967 to 2018 and forecast CO2 emission by 2030 using regression analysis. The empirical
result indicated that CO2 emissions and GDP per capita are positive and based on the
literature review; it is also noted that energy consumption is an integral element of economic
growth that contributes to CO2 emissions. Further information was also extracted to show
the CO2 emission by fuel types. It is noted that the increasing trending by 38 percent of CO2
emission from 2008 and 2018 resulted from fossil fuel combustion as a source of energy
(Coal, Oil, Gas) and cement industry.
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COMPETITION AND RURAL BANK PERFORMANCE: CASE STUDY ON
MICROFINANCE
Mychelia Champaca a*, Mamduh M Hanafia, Bowo Setiyonoa, I Wayan Nuka Lantaraa

ABSTRACT
Many studies on market structure have been carried out, especially in banking,
studies in the context of microfinance are still few. However, the study of market structure
in microfinance, especially rural banks in Indonesia, mostly examines conventional and
Islamic rural banks. The results prove the application of structure-conduct-performance or
efficient-structure theory to the micro-market structure in Indonesia. This study uses both
theoretical approaches to examine the relationship between competition and performance in
explaining the structure of the microfinance market in Indonesia. In addition to knowing the
market power of rural banks, the role of regional and commercial banks in testing is also
investigated to provide a financial picture of micro banking.
The results of testing the two analytical models obtained the consistency of the effect
of competition on the financial performance of rural banks through a positive relationship
with the Lerner index on profitability performance and a negative relationship with the
Lerner index on efficiency. This result is in accordance with the assumptions of SCP and ES
theory which proves that the micro-market in Indonesia is quite competitive, especially with
the presence of regional banks and commercial banks.
Keywords: Competition, Structure-Conduct-Performance, Rural Bank.

1. INTRODUCTION
Research on market structure starts from Mason and Bain's traditional industrial
organization theory around 1950, which links market structure and firm performance
through the structure-conduct-performance (SCP) relationship. In this period, the attention
of economic researchers was on the SCP hypothesis and the efficient structure, so it is known
as the era of the structural approach. The SCP paradigm explains that the company's profit
is determined by the conditions of the market structure and competition , where a
concentrated market will encourage collusive behavior. In banking, the SCP theory is
explained by Neuberger (1997), which describes that banking competition in the corporate
segment tends to be homogeneous, and competition in the retail segment tends to be
heterogeneous, influenced by market imperfections (there are large transaction costs and
information asymmetry) so that the competition that occurs is around the quality or price of
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product differentiation.
Another theory in studying markets structure and performance is the Efficient
Structure (ES) hypothesis by Demsetz (1973). The assumption is that if the company
operates more efficiently, it will get a larger market share to produce a high level of
concentration. The ES hypothesis emphasizes the efficiency of the relationship between
market structure and performance, where more efficient firms have lower costs, thereby
increasing profits. In addition to the market structure theory that has been mentioned, there
are also alternative theories that examine performance, which is Relative Market Power by
Sheperd (1982) and Quiet Life by Hicks (1935). The first theory emphasizes market share
and differentiated products in determining supernormal profits. The second theory
emphasizes the monopoly conditions that cause managers to reduce their efforts to operate
efficiently.
Based on the study of market structure, which is the focus of this research, research
that examines market structure in the microfinance market is still limited, as shown by
Assefa et al. (2013), which supports the SCP and ES hypotheses. These findings indicate
that a competitive market will reduce the profitability and efficiency of microfinance and
reduce the performance of credit outreach and loan repayments. In line with those, Cy ree
and Spurlin (2012) find that the relationship between competition and performance is
negative. Previously, support for the alternative SCP hypothesis or Relative Market Power
(RMP) was shown by Lee (2002), the relationship-banking method used by rural banks in
overcoming credit collateral problems that occurred in the micro -market became an
advantage as a form of bank product differentiation strategy, resulting in increased
profitability. Different results from both findings are evidenced in Gwasi and Ngambi (2014)
research through the positive influence of competition on microfinance financial
performance.
This research uses SCP market structure theory to explain how competition in
microfinance shapes the market structure that affects microfinance performance. In addition,
this study raises the inconsistency of previous research on the relationship between
competition and microfinance performance above. On the other hand, there is a challenge
for microcredit to have higher information asymmetry than credit served by commercial
banks.
In studying microfinance based on the research objectives above, this research focuses
on discussing the microfinance category, which includes formal microfinance institutions in
Indonesia. With the reason for the publication of data regulated by the OJK and the
consideration that government micro bank data is unit data, the microfinance study in this
study uses microbank or rural bank data, in Indonesia which fall into this category, including
Rural Banks (BPR). In addition to BPR, BPD and BRI were also included in the test, where
both bank financial institutions participated in the micro-market. As discussed in the study
of Meagher et al. (2006) regarding the micro-market in Indonesia, the first largest micromarket dominance is savings and loan units such as Baitul Maal Tamwil, followed by micro
banks such as state banks (BRI), rural banks such as BKP and BPR.
Based on studies on the relationship between competition and microfinance
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performance, this research can be used as a reference for NEIO studies that use a nonstructural approach to explain the structure-behavior-performance relationship. This
research is expected to contribute to the literature of bank competition and microfinance by
providing empirical evidence which market structure theory applies in the microfinance
credit market; to add references to testing the influence of various determinants of
microfinance performance; to add a reference to the measurement of competition using the
Lerner index with two input prices that adjust the accounts in the Bank Perkreditan Rakyat
financial statements.

2. LITERATURE REVIEW AND HYPOTHESES DEVELOPTMENT
2.1. Microfinance
The definition of microfinance refers to CGAP (The Consultative Group to Assist the
Poor), defining microfinance as an institution that provides financial services in the form of
loans, savings, insurance, or transfer services to low-income people. In addition, Soesilo
(2008:3) also defines that in providing financial services, collecting funds, and distributing
loans in small amounts, microfinance is specifically aimed at low-income groups, including
micro business units whose management is regulated by law.
If the focus on the definition of microfinance, regardless of the diversity of forms of
microfinance in Indonesia, the regulations that specifically regulate microfinance
institutions that are Law of the Republic of Indonesia Number 1 of 2013 about Microfinance
Institutions:
“Microfinance Institutions, hereinafter abbreviated as MFIs, are financial in stitutions
specifically established to provide business development and community
empowerment services, either through loans or financing in micro-scale businesses to
members and the public, managing deposits, as well as providing business
development consulting services that are not solely for profit."
Furthermore, microfinance in Indonesia is divided into informal, semi-formal to
formal groups by Charitonenko and Afwan (2003:12), which is shown below:
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Table 1. Microfinance Group by Service
Least Formal

Most Formal

Informal Microfinance
Providers (predominant level of
service)
Microfinance NGOs (village)

Moneylenders (village)
Traders (village)
Savings and credit associations
(village)
Friends and family (village)

Semiformal MFIs
(predominant level of service)
Rural credit fund institutions
(LDKPs) (subdistrict and
village)
Village credit institutions
(BKDs) (village)
Microfinance cooperatives
(district and subdistrict)
– Savings and credit
cooperatives (KSP)
– Savings and credit units of
cooperatives (USP)
– Savings and credit service
points (TPSP) (village)

Formal MFIs
(predominant level of
service)
Primary commercial
banks (district and
subdistrict)
- State-owned BRI Units
- BDB
Secondary banks
(subdistrict)
- BPRs

State-owned pawnshops
(district and subdistrict)

Source: Charitonenko dan Afwan (2003:12)
As described in Table 1 above, in Indonesia, rural banks are regulated separately from
microfinance, although, by definition, rural banks are a formal form of microfinance,
described in OJK Regulation No.20/POJK.03/2014, which was refined in OJK Regulation
No.62/POJK.03/2020:
"Rural Banks hereinafter referred to as BPRs, are banks that carry out conventional
business activities which in their activities do not provide services in payment traffic
as referred to in the Law concerning banking."
2.2. Competition and Information Asymmetry in Microfinance
McIntosh and Wydick (2005), exemplified by the Grameen Bank, increasingly tight
market competition conditions have made it difficult to control borrowers. Even competitive
pressures have resulted in lower loan interest rates. Based on the writings of McIntosh and
Wydick, the conditions of competition in microfinance explain that increasingly fierce
competition will lead to lower interest rates with more creditors competing in the market.
However, this reduction in interest rates has become a condition that can be detrimental
because of the limited system owned by most small microfinance in controlling the
repayment ability of borrowers' loans, causing the problem of information asymmetry in
microfinance to re-emerge. As a result, Sonnelkalb (2014) said increasing competition
causes financial institutions with lower market power to reduce lending to risky borrowers.
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2.3. Hypothesis Developments
The study of competition in commercial banking shows a negative effect on
profitability performance. Tan and Floros (2014) found that high-profit banks operate in a
less competitive environment, where high profits mean the bank has high market power; in
this case, the market becomes less competitive, so their findings support the SCP hypothesis.
Molyneux and Forbes (1995) compared the traditional SCP hypothesis and the efficiency
hypothesis. The results show that concentration in the European banking market reduces the
cost of collusion between firms and generates higher-than-normal returns from the market.
The study of competition in developed and developing countries was carried out by
Mirzaei et al. (2013), who found that market share and profitability had a positive
relationship in studies in developed countries and supported the Relative Market Power
(RMP) hypothesis while in developing countries it showed a negative effect. A less
competitive market will increase profitability. Meanwhile, different direction by Schäfer et
al. (2010) stated that there is a positive relationship between competition and performance,
meaning that a high level of competition can reduce the level of prudence and encourage
excessive risk taking in a bank.
Market structure research in commercial banking above as references for the
development of market structure studies in microfinance. A study on the market structure
by Purkayastha et al, (2017) that there is an increase in competition and market structure in
the microfinance industry in India shows a concentrated market which is a monopolistic
market and is indicated by high assets and income. More specifically, testing the market
structure in microfinance that supports the RMP hypothesis is one by Lee (2002) in rural
banking, which proves that specialization in relationship banking services is a feature for
microfinance, which is a form of product differentiation to obtain high profits.
Furthermore, in examining the effect of market structure on efficiency in banking, one
of which was carried out by Hou et al. (2014) by including risk taking, the more intense
competition will encourage banks to improve their technical capabilities so that efficiency
will increase. Increased competition will reduce the market power of banks and will reduce
efficiency, which according to Maghyereh and Awartani (2014), is more related to the Quiet
Life hypothesis and not the ES theory, that i,s management behavior in reducing efforts for
efficiency as a result of monopoly competition.
Associated with testing the market structure on both financial performances,
profitability and efficiency, Assefa et al. (2013) research becomes a reference for the context
of microfinance, where competition has a significant negative effect on microfinance
profitability performance and a positive effect on efficiency. The study also included loan
repayment performance and credit outreach performance, where the results show that
competition will reduce credit coverage and loan repayments.
However, there are also different study results: the positive influence of competition
on microfinance performance from research in Africa by Gwasi and Ngambi (2014). This
positive influence explains that in commercially oriented microfinance, the competition
encourages financial institutions to choose to provide credit to customers who have low risk
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so that, as a result, their credit portfolio becomes better.
As the previous literature review is still limited regarding the relationship between
market structure and risk on microfinance performance to be studied, the hypothesis of this
research is formulated as follows:
H1: There is a negative effect of competition on the profitability performance of
microfinance
H2: There is a negative effect of competition on the Efficiency performance of
microfinance.

3. DATA AND METHODS
This study examines the market structure that occurs in the micro-market, especially
studies on rural banking. To fulfill this objective, secondary data is used from the financial
statements of Rural Banks (BPR) and includes analysis of data from Regional Development
Banks and BRI, which are used to represent commercial banks, where both forms of banks
also compete in microfinance. The use of BPR is in accordance with the definition of the
rural bank as regulated by the government through the Financial Services Authority (OJK).
The research data were obtained from the published financial statements of the three
types of banks during the research observation period from 2013 to 2017 and accessed
through the OJK official website. Three banks included in the test are 869 rural banks (BPR)
in Java and Bali, 6 regional banks in Java and Bali, and Bank Rakyat Indonesia (BRI) as a
proxy of commercial banks. Thus, this study is a panel regression study that tested its effect
using the OLS and SUR panel data analysis methods. A regression assumption test was
performed on the panel data of multicollinearity, heteroscedasticity, and autocorrelation to
fulfill the BLUE assumption.
In measuring the market structure to determine the competition in microfinance,
especially micro banking, using the Lerner Index proxy. The consideration is that the Lerner
index is more suitable in measuring competition which measures market strength based on
bank levels when compared to market concentration measures such as concentration ratios,
and the Herfindahl Hirschman index, which measures industry-based. Competition as an
independent variable in this study, using the specifications of Koetter et al. (2012), which
adjusted refer to Weill (2011), Fu et al. (2014), and Assefa (2013), where p is price and y is
total assets.

Then the two input prices variables used are w1 (the price of borrowed funds) which
is the ratio of interest expense to third party funds, and w2 (the price of physical capital) is
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the ratio of operating expenses without interest to fixed assets.
Microfinance performance as the dependent variable is measured using indicators
Microrate (2003) and CGAP (2003), where performance-profitability is each proxied by roa,
margin and oss, while the efficiency variable is proxied by oer.
a. Profitability performance is measured using the following indicators: return on assets
(ROA), which is a ratio to measure how well a micro bank uses its total assets to
generate returns; profit MARGIN is a ratio that measures the percentage of operating
income remaining after covering financial and operational expenses; operational self
sufficiency (OSS) is a ratio that measures the ability of micro banks to meet the costs
of their operational activities.
b. Performance efficiency using the operating expense ratio (OER) proxy is a ratio that
measures institutional costs in providing loan services.
In testing the relationship between competition and performance using the OLS
regression method using the following regression equation:
performance i,jt = β 0 + β 1lerner + β 2size+ εit

where i is the cross section between banks and t is the year under study, while the size
is the number of bank assets, and εit is the random error term. Furthermore, to test the
robustness of the results of the analysis of this study, variance analysis was conducted
between the three groups of banks studied.
The robustness test was conducted to examine the robustness of the results of this
study by conducting a different test based on the type of bank group, which included BPD
and BRI in addition to BPR.

4. RESULT
4.1. Descriptive Statistics
The examination of data on the annual financial statements of BPRs in the Java and
Bali regions in testing the effect of competition on microfinance performance is shown in
Table 2 below.
Table 2 Descriptive Statistics of Dependent and Independent Variables

Variable Obs

Mean

roa 5240 .0258173
margin 5240 .1385524

Std. Dev.
.0539527

Min

Max

-.257829 .1485709

.3919593 -2.354824 .5587712

oss 5240 1.339026

.3914388

.2706242

oer 5240 .1756356

.1021795

.0360714 .5979231

lerner 4383 .2910891

2.61443

.3064735 -1.503522 .6535084
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Source: Data processed (2021)

The value of ROA as a proxy for profitability shows a fairly low mean value of 0.025
with a negative minimum value of -0.257 and a maximum value of 0.142. Although the
score is low, on average, all the bank groups included in the test show a fairly good asset
management performance. Meanwhile, the measurement of profitability performance as
measured by the profit margin ratio shows similar results with the ROA ratio with a low
mean value of 0.138. However, the profitability performance of the operating adequacy ratio
shows a mean value of 1.339, which indicates that each bank in the micro-market is very
good at meeting expenses from its operational activities, it has already reached operating
self-sufficiency.
The efficiency performance as measured by the OER ratio shows that most of the
banks participating in the micro-market in this research model have high efficiency, which
is indicated by a low mean value of 0.175 with a minimum value of 0.036. Excellent
efficiency performance is indicated by the lower OER ratio of the banks studied.
From 4,383 observations on the participation of rural banks, regional banks, and
commercial banks studied, the Lerner index average value of 0.291 indicates a less
competitive market structure, where the index value is getting smaller away f rom 1,
indicating a more competitive market. The low Lerner index proves the role of other forms
of banking that also participate in the micro-market, in this case, BRI and BPD.
Table 3 Descriptive Statistics of Lerner Index Bank

Bank
BPD Bali

Mean
.46442859

Summary of lerner
Std. Dev. Freq.
.03180739
5

BPD DIY

.49722482

.01851776

5

BPD DKI

.32379463

.06468253

5

.2136652

.02221079

5

BPD Jateng

.34243523

.01818096

5

BPD Jatim

.38932123

.0338162

5

BPR Bali

.30197457

.30679364

289

BPR Banten

.18915164

.43991092

252

BPR DIY

.2577276

.26752356

212

BPR DKI

.14360244

.36693675

71

BPR Jabar

.24431276

.34411808 1155

BPR Jateng

.31167688

.21031426

BPR Jatim

.34250712

.29359753 1394

BRI

.27947397

.06319986

Total

.29108914

.30647354 4383

BPD Jabar&Banten.

975
5

Source: Data processed (2021)
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The table shows that the index value for BPR is 0.143 to 0.342, while BRI is 0.279,
and BPD is 0.213 to 0.497. The index of each of these banks proves that BPR has lower
market power due to other financial institutions, including BPD and BRI. The market power
of BPDs is higher than that of BPRs, as shown in Bali and Yogyakarta, and Jakarta. While
the market power of BPR and BPD is almost the same and quite large, it is shown in the
regions of East Java and Central Java. For the regions of West Java and Banten, the value is
quite small, this condition indicates the participation of other microfinance participants in
the market. Although the BPR and BPD Lerner indexes in several regions such as DIY and
East Java increased in 2017, the decline in the index is also an indication of the entry of
fintech peer-to-peer lending to the microfinance market.
4.2.The Effect of Competition on Rural Bank Performance
Table 4. Results of Competition on Banking Performance in the Microfinance Sector in Java and Bali
roa
margin
oss
oer
VARIABLES Fixed Effects
lerner

SUR

Fixed Effects

0.149*** 0.161***
(0.005) (0.001)

size

0.011*** 0.007***
(0.003) (0.000)

Constant

-0.205*** -0.142***

SUR

1.278*** 1.231***
(0.029)

(0.006)

0.104*** 0.084***
(0.015)

(0.002)

-2.013*** -1.663***

Fixed Effects

SUR

Fixed Effects

SUR

0.680*** 0.917***

-0.132*** -0.116***

(0.028) (0.010)

(0.008) (0.004)

0.047*** 0.076***

0.109*** -0.032***

(0.013) (0.003)

(0.005) (0.001)

0.302 -0.261***

-1.608*** 0.773***

(0.055) (0.006)

(0.254)

(0.027)

(0.218) (0.044)

Observations

4,383 4,383

4,383

4,383

4,383 4,383

4,383

4,383

R-squared

0.746 0.753

0.924

0.909

0.584 0.678

0.536

0.288

Number of banks

968

968

968

(0.083) (0.018)

968

Signifikan pada *** p<0.01, ** p<0.05, * p<0.1
Source: Data processed (2021)

The competition test on the performance of rural banks in Table 4 using both fixed
effects and SUR methods shows consistency. Financial performance indicators
profitability, which are proxied by roa ratio, profit margin, and oss, prove support for the
SCP theory. As explained by the positive results of the Lerner index on profitability
performance, increased competition will reduce opportunities for banks in the micro-market
to earn large profits. This finding proves hypothesis H1, which is in line with Assefa et al.
(2013) finding a negative effect of competition on earnings performance in microfinance.
Based on these findings, it indicates that in a competitive market, the ability of rural bank
management to earn a profit from asset investment and the ability to meet expenditures from
its operational activities will decrease.
Furthermore, the test of competition on efficiency performance proves the positive
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effect of competition on inefficiency, which is the negative relationship between the Lerner
index and the efficiency ratio. This means that when the micro-market becomes competitive,
banks will be increasingly inefficient in managing operational expenses, as indicated by an
increased OER ratio. This finding, therefore, supports the H2 hypothesis according to Assefa
et al. (2013), who found a negative relationship between Lerner and OER in the micromarket, and the ES theory as the more efficient, the more concentrated market. Another
alternative theory is Hafidz et al. (2013), found that competition is the cause of inefficiency
so that these findings prove the validity of the competition-inefficiency hypothesis.
4.3. The Effect of Competition on Rural Bank Performance Based on Bank Type
Table 5. Results of Competition on Banking Performance in the Microfinance Sector Based on Bank Type

Source: Data processed (2021)

The results of the competition and performance testing based on bank type are shown
in Table 5. Testing the Lerner relationship on the profitability ratios of roa and margin and
oss the results show a positive direction for the coefficients for BPR and BPD, although the
effect on BRI is not significant. These results strengthen the findings of this study that
competition will reduce the ability of BPRs to obtain large ROA and profit margins and
maintain the financial adequacy of their operations. Thus, this finding strengthens the
findings of Assefa et al. (2013) and the SCP theory on banking competition in the micromarket.
The negative effect of Lerner on inefficiency through the OER ratio was obtained in
the BPRand BPD groups, and no significant effect was found on BRI. It is explained that in
a competitive market, BPRs and BPDs will become less efficient as indicated by an increase
in OER. This means that increased competition reduces the ability of BPRs to reduce their
operational costs. This result is in accordance with the negative findings of efficiency on
earnings performance from Chou and Buchdadi (2016). Tighter competition conditions will
encourage banks to optimize their capital, but on the other hand, will reduce the ability of
banks to operate more efficiently, as an effect of the high cost of evaluating prospective
customers in order to reduce the potential for adverse selection. Another explanation related
to competition and efficiency described by Hafidz et al (2013) can also be explained by the
43

Proceeding

theory of competition-inefficiency, where the competition will result in inefficiency.
The results from testing the size variable on the performance of rural bank oss show a
positive and significant effect, which is in accordance with Mustapha (2017). This finding
provesthat the larger the size of the microfinance, the better the ability to meet the adequacy
of its operations.

5. CONCLUSION
Tests using the OLS panel regression analysis method and the panel regression
weighted SUR were conducted to provide an overview of the market structure of the
microfinance market in Indonesia, especially in the micro banking sector, through a non structural approach. The results in testing the two variables, obtained results that support
previous studies, supporting the SCP hypothesis and the ES hypothesis. The negative
relationship of competition to profitability performance and the negative relationship of
competition to efficiency also show consistency when tested by differentiating the banks
studied by bank type. However, in commercial banks, the effect on both financial
performance indicators is mainly insignificant.
This research is inseparable from limitations that can cause the study's results to be
unable to provide a comprehensive picture of the market structure and performance of
microfinance, especially for the representation of studies in developing countries. The basic
consideration of market structure research on the microfinance market, especially rural
banks carried out in Indonesia by including commercial banks, is that for commercial banks
such as BRI, which also has a large market share, the financial data are not separated as
micro-segment reports that are part of the bank's financial statements. This problem causes
the comparison of commercial banks in targeting the micro-market sector to be
disproportionate so that the results can be biased. This is expected to be a concern for the
government in developing a microfinance data center, as well as the use of appropriate
measurements or methodologies for future research.
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Table 6. Correlation Matrix Between Independent Variables and Dependent Variables

lerner

roa

margin

oss

lerner

1.0000

roa

0.8556

1.0000

margin

0.9223

0.9023

1.0000

oss

0.7850

0.8258

0.7791

1.0000

oer -0.3727 -0.3633 -0.4423

-0.4399

size

0.0438

0.1829

0.2810

oer

size

1.0000

0.2824 -0.4025 1.0000

Source: Data processed (2021)

Tabel 7 Descriptive Statistics of Lerner Index Bank by Year

Bank

2013

2016

2017

BPD Bali .5002102

.4884194 .4285885 .4700702

.4348547

BPD DIY .4751985

.4932206 .4880187 .5239226

.5057638

BPD DKI .3693287

.3111459 .2157795 .3638556

.3588635

BPD Jabar&Banten .2459266

.1975795 .1885481 .2169357

.2193361

BPD Jateng .3647779

.3424278 .3172486 .3342547

.3534672

BPD Jatim .3962986

.4074168 .3320199 .3913778

.419493

BPR Bali .3944465

.3565067 .3141215 .2221754

.2097404

BPR Banten .2150642

.1972256 .1393553 .2109945

.1839433

BPR DIY .2522822

.2539719 .2330514 .2248648

.3184396

BPR DKI .2558484

.1493646 .1599955 .1518006 -.0211191

BPR Jabar .2967235
BPR Jateng .3394882
BPR Jatim .3985134
BRI .3308089

2014

2015

.2495608 .2173461

.220661

.2369045

.315174 .2871398 .3040979

.3102381

.3644668

.334779 .2969998

.3178143

.3596756 .2631803 .2231516

.2205535

Source: Data processed (2021)
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DETERMINANT OF CAPITAL STRUCTURE: EVIDENCE FROM
INDONESIAN BANKING INDUSTRY
Nur Imamah a*, Nadia Ananda Herainia, and Jung-Hua Hungb

ABSTRACT
The purpose of this paper is to investigate the dynamics involved in the
determination of the capital structure of banks in Indonesia. This empirical analysis focuses
on the Indonesian banking sector for the period 2010-2019. The panel regression method is
used for analysis purposes. The variables in this study are the leverage measurement (book
or market) various independent variables on the capital structure determinant of Indonesia
Banking. The results of the regression models showed that profitability is positively related
to similar leverage across leverage measurement. The firm size is positively rela ted to
similar leverage across leverage measurements. Collateral is positively related to similar
leverage across two leverage measurements. A non-debt tax shield is negatively related to
similar leverage across two leverage measurements. Furthermore, as expected, a similar
relationship between Tobin’s Q is observed for market leverage and Tier 1 Capital is
observed for book leverage. The positive relationship between Tobin’s Q and book leverage
is not in line with our expectations and the positive relationship between Tier 1 Capital and
market leverage. Overall, our panel regression results tend to suggest that the determinants
under study are reliable in explaining bank capital structure. Additionally, based on the
results above, in terms of the coefficient sign and significance, the financing decision of
bank was explained both by the Pecking Order Theory for BLEV and the Trade-Off Theory
for MLEV.
Keywords: Capital structure, Determinants, Banks.

1. INTRODUCTION
The global financial crisis in 2008 impacted the banking sector in various countries,
which affected the banking capital structure. However, banking in Indonesia has shown very
rapid progress compared to the Monetary Crisis in 1998. This development has led to intense
competition between banks with changes in banking regulatory capital that are increasingly
dynamic and tighter. The obligations related to regulatory capital are a factor in determining
capital structure. Banks generally have more capital than the minimum capital ratio required
by the Financial Services Authority (hereafter FSA) provisions as a regulator. The minimum
capital requirement for commercial banks is arranged in FSA Regulation Number 11
/POJK.03/2016. It applies the Basel Capital Accord III to banking as agreed by the BCSC
a
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(Basel Committee on Banking Supervision). The bank's risk profile rating determines the
Bank's minimum capital. The amount of bank capital is determined by the bank's capital
requirements. The minimum capital requirement is a minimum of 8%, determined by the
FSA and 6 % agreed by the BCSC (Basel Committee on Banking Supervision). Capital
structure decisions seem to be not only the result of capital arrangements (Hoque & Pour,
2018) but also capital structure decisions can be taken into account by managers (Brigham
dan Houston, 2006).
The banking industry sector has very high leverage compared to other industrial
sectors (DeAngelo & Stulz, 2015) because most banks have income from liabilities in the
form of profit-sharing deposits, which must manage properly to maximize profits. A weak
capital structure can affect the continuity of a bank's business. Therefore, the capital
structure is vital for a company because it is related to its performance to meet its
stakeholders' needs. The optimal capital structure will balance the use of debt and equity.
The capital structure of banks is, however, still a relatively under-explored area in the
banking literature. Currently, there is no clear understanding of how banks choose their
capital structure and what factors influence their corporate financing behaviour.
The purpose of this paper is to examine whether profitability (PROF), firm size
(SIZE), collateral (CLLTR), Tobin's Q (TOBIN'S Q), Net-Debt Tax Shield (NDTS), and
Tier One (TIERONE) determine the capital structure in a sample of 44 banks traded on the
Indonesia Stock Exchange from 2019 to 2010. This study contributes to the empirical
literature of previous research. First, this study is created to complement the capital structure
literature by investigating whether the banking capital structure resulted from banking
capital regulations or capital structure theories. Second, by using a sample of 44 Indonesian
listed banks, this study identifies whether bank characteristics such as profitability, firm size,
collateral, growth opportunity, and net tax debt shield explain several variations of banking
capital structure variables.
This study organizes the remaining of the paper as follows: the further section sets out
the literature review on determinants of capital structure. Then, this study explains the
methodological procedures regarding data screening, sampling, construction of measures,
and empirical models. The subsequent section describes our empirical results. The final
section sum-ups our paper with the main theoretical and managerial implications of our
results.

2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
This section provides a review of the theoretical literature on capital structure. This
study starts with the theoretical principles underlying capital structure and then discusses
the empirical literature on firm-level variables that affect firms' capital structure.
2.1. Theories on Capital Structure
Regarding the determinants of the company's level of leverage, three main theoretical
approaches are very important, namely the trade-off, agency, and pecking order. In contrast
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to Modigliani and Miller's (1958) argument about a perfect market, these theories suggest
that several factors can determine a firm's leverage, both internally and externally. Firms
consider within the static trade-off framework, the tax benefits associated with the use of
debt (Miller, 1977). This benefit is created as the interest payments associated with debt are
tax-deductible while payments associated with equity such as dividends are appropriated
from profit. This tax effect encourages the use of debt by firms as more debt increases the
after-tax proceeds to the owner.
Debt financing can also cause agency costs. Agency costs are costs that arise as a re sult
of principal-stakeholder relationships, such as the relationship between shareholders or
company managers and debt holders. Myers & Majluf (1984) point out that, given the
incentives for firms to benefit shareholders at the expense of debt holders, debt holders need
to limit and monitor firm behavior. This contractual behavior increases the cost of capital
offered to the firm. Thus, firms with relatively higher agency costs due to the conflict that
exists between the firm and debt holders should have lower levels of debt.
The pecking order theory, mainly based on Myers & Majluf (1984) study, describes a
stage of preference in the choice of funding sources, which is defined by the level of
information asymmetry. In this case, from the first order to the last order, are retained
earnings, debt, and external equity. A level of company fundraising of the pecking order
theory indicates that companies prefer to use internal equity in their financing investments
implementing that as investment opportunities. Consequently, companies rely on internal
financing rather than external financing and prefer debt to equity if external financing is
needed Myers & Majluf (1984). As known, internal equity is obtained from retained
earnings and depreciation or amortization, while external equity is derived from issuing new
shares, and is the last choice for funds.
2.2. Determinants of Capital Structure
Assessment of banking capital structure evaluates capital adequacy and management
capital. Banks might comply with the minimum capital requirements from central banks.
Banks must also link to the capital with a risk profile.
Profitability. Profitability has been the most significant determinant in previous
studies on capital structure. The trade-off hypothesis argues that there is a positive
relationship between profitability and leverage because low profitability can increase the
risk of bankruptcy (Fama & French, 2002), thus forcing firms in such a position to adjust
their leverage to a lower level. In addition, profitable companies should be more leveraged
because they will benefit from corporate debt tax shields (Frank & Goyal, 2003; Wu & Yue,
2009). Therefore, the theory predicts a positive relationship between leverage and
probability, as tested in this study.
H1: A significant positive relationship between profitability and leverage
Size. Firm size generally uses as a determinant of the choice of capital structure
(Titman & Wessels, 1988; Rajan & Zingales, 1995). According to the pecking order, large
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companies have less information on asymmetry. Thus, the opportunity to issue undervalued
shares is reduced and encourage large companies to use equity financing. M. Frank & Goyal
(2009) argue that large companies have easier access to the capital market than counterparts.
As a result, it will be easier to attract equity and these companies will thus have less debt.
They have easier access to the capital market than their smaller counterparts. Previous
studies varied in concluding whether firm size is a significant factor for capital structure.
Chakraborty (2010) found a negative relationship between company size and leverage.
H2: A significant negative relationship between size and leverage
Collateral. Collateral is a determinant of the choice of capital structure (Rampini &
Viswanathan, 2013). Collateral reflects the amount of collateral held by the company
required when the company seeks external sources of funds. The higher the company's
collateral, it will be easier for companies to get funding from external sources. Gropp &
Heider (2010) argue that firms with more collateral have higher leverage. The more
company assets that can be used as collateral, the less the cost of deb t bankruptcy. Moreover,
collateral reduces the agency’s cost of debt since it makes the monitoring of assets more
accessible. This means a positive relationship between collateral and leverage.
H3: A significant positive relationship between collateral and leverage
Tobin’s Q. Tobin’s Q is as a proxy for growth opportunity is a possible determinant
of capital structure surrounded by uncertainty regarding its effect on firm leverage and
measuring optimally. The trade-off hypothesis assumes a negative relationship between
growth opportunity and leverage. According to the trade-off theory, the cost of financial
distress increases with expected growth, forcing managers to reduce the debt in their capital
structure. In the presence of information asymmetries, firms issue equity instead of debt
when overvaluation leads to higher expected growth (Antoniou et al., 2010). As a starting
point, firms with growth opportunities should have a relatively higher demand for funds.
Firms have to turn to external financing if retained earnings do not provide desirable
amounts to fund growth opportunities.
In contrast, Myers (1977) argues that high-growth firms may hold more real options
for future investment than low-growth firms. Suppose high-growth firms need extra equity
financing to exercise such options in the future. In that case, a firm with outstanding debt
may forgo this opportunity because such an investment effectively transfers wealth from
stockholders to debtholders. So firms with high-growth opportunities may not issue debt in
the first place, and leverage expects to be negatively related to growth opportunities. This
suggests a positive relationship between growth opportunities and firm leverage as well as
supports the pecking order theory. According to the pecking order theory, higher information
asymmetries are involved as shareholders are unwilling to expose much information about
their investment opportunities. These investment opportunities require investment outlays,
leading to an increase in the companies' financing deficit and thus causing the companies to
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issue external financing, preferably short-term debt financing (Gaud et al., 2005; Yildirim
et al., 2018).
H4: A significant negative relationship between Tobin's Q and leverage
Non-debt tax shield. The non-debt tax shield reduces the level of earnings, which
reduces the expected level of interest tax savings and reduces the advantage of using high
debt financing. The trade-off hypothesis assumes a negative relationship between net debt
tax shield and leverage. Trade-off theory suggests the greater use of debt to take advantage
of the interest tax shields. Hence, a negative relation suggests between tax and debt, but it
assumes that if the firm has a non-debt tax shield, it should be used, making the lower interest
tax can benefit firms with high debt. According to Modigliani and Miller (1958), if interest
payments on debt are tax-deductible, firms with positive taxable income have an incentive
to issue more debt. That is, the main incentive for borrowing is to take advantage of interest
tax shields. DeAngelo and Masulis (1980) argue that the marginal corporate savings from
an additional unit of debt decrease with increasing non-debt tax shields. This is because the
likelihood of bankruptcy increases with leverage.
Furthermore, some investments can generate NDTS benefits unrelated to how the
company finances the investment. Although this investment does not consist of the costs of
related debt, they act as a substitute for tax shields. Therefore, an inve rse (negative)
relationship expect between the number of non-debt tax protect and leverage.
H5: A significant negative relationship between Non-Debt Tax Shield and leverage
Tier 1 Capital. Tier 1 Capital is one of the determining factors that influence the
determination of the capital structure that the bank must maintain. The size of a bank's capital
is determined by the bank's capital requirements, "because of the high cost of holding capital,
bank managers often want to hold less bank capital than regu latory authorities require. In
this case, the amount of determinant of Capital Structure determined by the bank's capital
requirements" (Mishkin, 2000:227). The bank's capital requirements determined the
Financial Services Authority Regulation and agreed by Basel III namely, the bank's capital
has a minimum of 8%.
Bank regulators use capital regulations to ensure that markets are recognized and
regulated to regulate bank risk. The higher the level of Tier 1 Capital, the higher the risk adjusted assets resulting in a higher capital structure and lower debt simultaneously to reduce
debt financing is not only an option but also a must for banks when they are at a high-risk
level to comply with banking regulations.
H6: A significant negative relationship between Tier 1 Capital and leverage
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3. DATA AND METHODS
3.1. The method Sample set
This study uses a sample of Indonesian banking listed on the Indonesia Stock
Exchange (IDX). The total sample is 44 banks. The analysis of this research was carried out
from 2010 to 2019. The annual reports and bank finances collected from the IDX were used
as data sources in this research.
3.2.Variable measurement and model specification.
Variables, both dependent and independent, are largely adopted from the previous
study, as follow: Fama & French (2002), Antoniou et al., (2008), Gropp & Heider (2010),
Hoque & Pour (2018), and Yildirim & Ilhan (2018). The measurement of book leverage
(BLEV) and market leverage (MLEV) are used as the dependent variable. Book leverage is
very close to total liabilities since the number of preferred stocks and deferred taxes is little
and negligible (Welch, 2011). Book leverage is procyclical (Adrian et al., 2016), meaning
that declining debt can affect total assets that decrease and vice versa. Meanwhile, Market
leverage is countercyclical (Adrian et al., 2016), meaning that declining debt holders or
customers can affect book equity, market equity, and total assets decline and vice versa. As
argued in Gropp & Heider (2010), since the capital structure includes everything except
equity, it can easily be linked to the regulatory view of the bank's capital struc ture. However,
as a deposit receiving institution, there are differences in the capital structure of banks and
non-bank capital structures.
On the other hand, the independent variables include: profitability (PROF) is measured
as earnings before interest, tax, depreciation, and amortization (EBITDA) over book value
asset; firm size (SIZE) is measured as logarithm of book value asset; collateral (CLLTR) as
a proxy for asset structure; Tobin’s Q (TOBIN’S Q), as a proxy for growth opportunity; NetDebt Tax Shield (NDTS); and Tier One (TIERONE). The overall variables measurements
are described in Table 3.1.

53

Proceeding

Table 3.1. Definitions of dependent and independent variables.

Variable
Dependent
BLEV

Definition

Measure

Book Leverage

MLEV

Market Leverage

Book Debt/Total Assets (whereby, Book Debt =
Total Assets - Book Equity)
Book Debt / (Total Assets - Book Equity + Market
Equity) (whereby, Book Equity = Total Assets - Total
Liabilities - Preferred Stocks + Deferred Taxes)

Independent
PROF
SIZE
CLLTR

Profitability
Firm Size
Collateral

TOBIN’S Q
NDTX
TIERONE

EBITDA/Book value asset
Log of book value asset
[Total Securities + Government Securities + Cash
and Due From Banks + Fixed assets] / Book asset
value
(Market Value + Book Value)/ Total Asset

Growth
Opportunity
Net-Debt
Tax Depreciation/Total asset
Shield
Tier 1 capital
Tier 1 capital/ risk-adjusted asset

This study uses a panel data regression model. The general functional form of the
panel data regression model is as follows:
BLEVit = β0 + β 1PROF1it + β2SIZE2it + β3CLLTR3it + β4TOBINS’Q4it + β5NTDS5it +
β6TIERONE6it +εit…….(eq. 1)

MLEVit = β0 + β 1PROF1it + β2SIZE2it + β3CLLTR3it + β4TOBINS’Q4it + β5NTDS5it +
β6TIERONE6it +εit……..(eq. 2)

From the above model, it is known that BLEV and MLEV are the book and market
leverage for firm i in year t, respectively, with firm-specific determinants such as
profitability (PROF), firm size (SIZE) growth opportunities (TOBIN’S Q), Collateral
(CLLTR), Net-Debt Tax Shield (NTDS) and Tier one Capital (TIERONE). The μi denotes
the time-invariant unobservable bank-specific fixed effects (e.g., management
performance), which are common to all firms and can change over time. The disturbance
term is denoted as εit and is assumed to be mean equal to zero, uncorrelated with itself,
uncorrelated with x, uncorrelated with μi and homoskedastic, i.e. εit ≈ i.i.d.N (0,σ2 ).
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4. RESULT
Table 4.1 reports summary statistics for the variables used in the study. The average
book leverage for the sample as a whole is 78%, and the average market leverage is about
77%. It means that the banking sector in Indonesia has high leverage. Surprisingly, the
average values of the company’s size and collateral are about 722% and 511%, respectively.
The high value for the company’s size shows that the average size of the banking sector is
large with high total assets. Further, the average collateral also has high collateral, meaning
that the market has an excellent general perception of the Indonesian banking prospects and
trust in investors, lenders, and depositors.
Table 4.1. Descriptive Statistics

Variable

Obs

Mean

Std. Dev.

Min

Max

BLEV

440

.787

.192

.028

.963

MLEV

440

.77

.198

.05

1

PROF

440

.455

.619

-.52

7.139

SIZE

440

7.227

1.156

3.109

10.232

CLLTR

440

5.109

3.081

.028

16.536

TobinsQ

440

1.006

.33

.028

2.573

NTDS

440

.011

.008

0

.092

TIERONE

440

.267

.325

.024

4.889

This study uses panel data which eliminates multicollinearity among variables. This
issue causes inconsistency in OLS estimates. As can be seen in Table 4.2, most of the crosscorrelations for the independent variables are quite small-below 80%, so there is little
concern for multicollinearity issues (Brooks, 2014).
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Table 4.2. Correlation Matrix

Variables

(1)

(2)

(3)

(4)

(5)

(6)

(7)

(1) BLEV

1.000

(2) MLEV

0.631

1.000

(3) PROF

0.330

0.232

1.000

(4) SIZE

0.164

0.015

0.102

1.000

(5) CLLTR

0.660

0.444

0.366

0.118

1.000

(6) TobinsQ

0.666

0.003

0.149 -0.042

0.339

1.000

(7) NTDS

-0.166 -0.071 -0.043 -0.271 -0.132

0.011

1.000

(8) TIERONE

-0.366 -0.116 -0.134 -0.397 -0.299 -0.060

0.238

(8)

1.000

The following are the results of tests of determinants of capital structure related to the
research hypotheses. This research investigates the dynamics involved in determining the
capital structure of banks in Indonesia in the corporate banking sub -sector for the period
2010-2019. Table 4.3 shows the determinants of capital structure with the dependent
variable, book leverage (BLEV). Furthermore, Table 4.4 shows the determinants of capital
structure with the dependent variable, market leverage (MLEV).
The results of R2 test show that profitability (PROF), firm size (SIZE) growth
opportunities (TOBIN'S Q), Collateral (CLLTR), Net-Debt Tax Shield (NTDS) and Tier
one Capital (TIERONE) have a relatively less powerful influence on both dependents,
BLEV and MLEV. This is indicated by the R2 value of BLEV of 0.360 or 36%, while the
R2 value of MLEV is 0.349 or 34.9%. The small R 2 value is likely due to the magnitude of
the variance error.
The F test is intended to test whether all independent variables have a significant effect
on dependent variables simultaneously. F values and F probabilities are performed to test
the entire regression parameter generated by the model (excluding Constanta). The statistical
F values in Table 4.3 and Table 4.4 are 36.52 and 34.85, in a row, with a similar probability
of 0.0000 (< α = 0.05). These indicate that all independent variables are influential with
dependent variables. Thus, although the result of R 2 test is low, the F test is significant; it
can be concluded that the regression model in this study in explaining independent variables
affects dependent variables is acceptable.
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Table 4.3. Panel Fixed Effect Regression (BLEV)

BLEV

Coef.

St.Err.

tvalue

PROF

.017

.005

3.06

.002

.006

.028 ***

SIZE

-.027

.01

-2.69

.008

-.047

-.007 ***

CLLTR

.015

.002

9.23

0

.012

.018 ***

TobinsQ

.109

.017

6.33

0

.075

.142 ***

-1.452

.498

-2.91

.004

-2.432

-.472 ***

TIERONE

-.07

.012

-5.65

0

-.094

-.046 ***

Constant

.824

.081

10.20

0

.665

.982 ***

NTDS

pvalue

Mean dependent var

0.787 SD dependent var

R-squared

0.360 Number of obs

F-test
Akaike crit. (AIC)

36.526 Prob > F
-1261.297 Bayesian crit. (BIC)

[95%
Conf

Interval]

Sig

0.192
440.000
0.000
-1232.689

*** p<.01, ** p<.05, * p<.1
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Table 4.4. Panel Fixed Effect Regression (MLEV)

MLEV

Coef.

St.Err.

tvalue

pvalue

[95%
Conf

PROF

.024

.008

2.88

.004

.008

SIZE

-.028

.015

-1.82

.07

-.058

CLLTR

.012

.002

4.97

0

.008

.017 ***

TobinsQ

-.34

.026 -13.09

0

-.391

-.289 ***

NTDS
TIERONE
Constant

Interval]

.04 ***
.002

-.367

.754

-0.49

.627

-1.849

1.115

.029

.019

1.54

.124

-.008

.066

1.235

.122

10.11

0

.995

Mean dependent var

0.770 SD dependent var

R-squared

0.349 Number of obs

F-test
Akaike crit. (AIC)

34.851 Prob > F
-896.907 Bayesian crit. (BIC)

Sig

*

1.475 ***

0.198
440.000
0.000
-868.300

*** p<.01, ** p<.05, * p<.1
4.1. Profitability and Capital Structure
The results show that the Profitability is highly significant on both leverage measures.
The positive relationship is consistent with the predictions of the Trade-Off theory which an
increase in Profitability is high, then the capital structure will increase and vice versa . The
Trade-Off Theory regarding Profitability in this study has a low value and can increase the
risk of bankruptcy (Kayo & Kimura, 2011). According to the trade-off theory, the higher the
Profitability, the more likely it is to issue debt because it reduces tax liability. The higher
Profitability will allow the company to maintain more income which is the preferred
resource. Therefore, the amount of debt required by the company should be reduced. Even
though the positive relationship is often stated as a contradiction of the pecking order theory
(Yildirim & Ilhan, 2018). The results of this study are in line with the research of Nanko and
Boetang (2009)
4.2. Firm Size and Capital Structure
Firm size is one of those determinants that provide consistent results in its relationship
to leverage. The negative relationship is consistent with the predictions of the Pecking Order
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Theory that increasing banks will prioritize their capital sources to finance bank assets
compared to other sources of funds. The debt of companies with high returns using relatively
small debt, because of the problem of "minimal information asymmetry in large companies
compared to small companies. Thus, large companies prefer to issue equity rather than debt"
(Rajan & Zingales, 1995:1431) "Banking companies use debt only when retained earnings
are insufficient and increase external equity capital only as a last resort" (Antoniou et al.,
2008:70). The results of this study are in line with previous studies, Hassan et al. (2020),
Hoque and Pour (2018).
4.3. Collateral and Capital Structure
Similar to firm size, collateral is also one of those determinants that show consistent
results in its relationship to leverage. The result of the two of measures leverage shows that
a significant and positive relationship on capital structure. The positive relationship is
consistent with the predictions of the Trade-Off theory, in which the increase in collateral is
high, then the capital structure will increase and vice versa. According to the Trade -Off
theory that companies use tangibles as collateral to provide security to lenders in the event
of financial difficulties. If the company's tangible assets occupy a larger proportion of total
assets, these assets can be used as collateral to obtain more debt financing. Investo rs can
trust banking companies in Indonesia. Additionally, this result debt can reduce the risk of
lenders to customers. Thus, companies with more tangible assets can acquire more debt. The
results of this study are in line with previous studies, Gropp & Heider (2010).
4.4. Growth Opportunities and Capital Structure
It has been predicted that higher growth opportunities negatively impact the leverage
decision of firms. The coefficients of the growth variable do show various results on two
leverage measures. The Tobin'S Q ratio is significantly positive about the BLEV, as
predicted by the Pecking Order Theory. According to pecking order theory, higher
information asymmetry causes shareholders not to disclose much investment information.
The increasing financial deficit further causes firms increasing external financing, preferably
current liabilities (Gaud et al., 2005). The results of this study are in line with previous
studies, Li & Islam (2019) and Chang et al. (2014).
On the other hand, talking about BLEV, Growth opportunity is negative and
significant for MLEV. The significant negative result supports the notion of the Pecking
Order Theory. First, according to the trade-off theory, the cost of financial distress increases
with expected growth, forcing managers to reduce debt in their capital structure. Second, in
the presence of information asymmetry, firms issue equity instead of debt when
overvaluation leads to higher expected growth. Higher growth opportunities arise from
higher free cash flow in the future” (Huang and Song, 2006:29). The inverse effect supports
the view that the financial distress of companies has relatively high growth, thus leading to
an increase in agency costs. The high cost of debt requires capital providers to raise higher
interest rates, and consequently, managers increase capital using internal funding sources,
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namely debt, which lead to lower leverage ratios.
The high Tobin's Q ratio on growth opportunity affects market leverage which can
lead to low debt. The state still controls the major shareholder. Companies in the banking
sub-sector have good relations with government agencies. Companies that do not have good
relationships with governments face problems with financing. Companies for future growth
opportunities (higher Tobin's Q) tend to have lower leverage. Companies with better growth
opportunities, prefer to maintain low leverage to not give up on profitable investments due
to the transfer of wealth from shareholders to creditors. “Another reason is that growth
opportunities are intangible assets, which may be in financial distress” (Bhabra et al., 2008).
This study agrees with Li & Islam (2019) and Chang et al. (2014).
4.5 Non-Debt Tax Shield and Capital Structure
Non-Debt Tax Shield is one of those determinants that provide consistent results in its
relationship to leverage. The result showed that there was a significant and negative
relationship in Non-Debt Tax Shield, while the results for MLEV showed positive and
insignificant. The negative relationship is consistent with the prediction of trade -off theory
that more debt will protect the form of debt interest expense and reduce tax profit. Tax
savings are obtained from the value of depreciation and investment tax credits that take
advantage of tax benefits or protection through tax services provided by the government. In
addition, depreciation is an incentive for companies to reduce the debt because depreciation
is a cash flow source of capital from within the company to reduce debt sources.
Furthermore, DeAngelo & Masulis (1980) argue that tax deductions for depreciation and
investment tax credits can be considered as a substitute for tax benefits from debt financing.
Firms can influence the market equilibrium, where each firm has optimal debt. Firms with
higher non-taxable debt will have a lower debt level. Therefore, the firm's motivation to take
a loan decreases with an increase in non-debt taxes. The results of this study are by previous
studies, namely Antoniou et al. (2008).
4.6 Tier 1 Capital and Capital Structure
The results of this study indicate that banks have regulatory capital to reduce the speed
of adjustment. It is important to consider regulatory capital when estimating the bank's
capital structure speed. The results of this study are in line with Hoque & Pour (2018), and
Gropp & Heider (2010).

5. CONCLUSION
The objective of this study is to investigate the most reliable capital structure
determinants of Indonesian banking. This study applies Fixed Effect estimator on our static
regression model with book and market leverage ratios as dependent variables and six
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factors (profitability, firm size, collateral, tobins'Q, Non-Debt Tax Shield, and Tier 1
Capital) as determinants of capital structure.
The results of the regression model show that profitability is positively related to
leverage in two leverage measures. Firm size is positively related to leverage across all
leverage measures. Collateral is positively related to leverage which is similar across
leverage measures. Non-debt tax shields are negatively related to leverage across all
leverage measures. Furthermore, as expected, a similar relationship between Tobin's Q is
observed for market leverage and Tier 1 Capital is observed for book leverage. Meanwhile,
the positive relationship between Tobin's Q and book leverage as well as Tier 1 Capital and
market leverage is not in line with our expectations. Overall, our panel regression results
tend to show that the determinants studied are reliable in explaining the capital structure of
banks. Moreover, based on the above results, in terms of coefficien t sign and significance,
bank financing decisions were explained both by Pecking Order Theory for BLEV and
Trade-Off Theory for MLEV, respectively.
The limitation of this paper is that the analysis of the influence of debt factors is only
on the perspective of the “Indonesian sample” and bank-specific determinants. Therefore, it
is recommended to add more determinant factors at the macro and industrial levels in future
research. Specific determinants Macroeconomic effects may be more important for banks
than firms because banks' exposure to business cycle fluctuations may be greater than for
firms (Gropp & Heider, 2010).
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DOES THE INTERNAL AUDIT COMMITTEE CONTRIBUTE TO THE
OVERALL FIRM PERFORMANCE OR AN APPEARANCE ONLY? EVIDENCE
FROM AN EMERGING MARKET

Md Enamul Hasan a* and Debashis Saha b
ABSTRACT
This study explores the relationship between audit committee characteristics and
firm performance. Considering secondary data of 53 Banks and Financial Institutions (522
firm-year observations; 2008-2018) listed in Dhaka Stock Exchange (DSE), the findings,
using a fixed-effect regression model, indicate that the audit committee size, independence,
and gender diversity significantly affect firm's financial performance. However, the audit
committee meeting frequency and the affiliation with BIG-4 audit firms do not significantly
contribute to this association. While the abundant research examined the relationship
between corporate governance and firm performance relationship, the findings of this study
contribute to this literature focusing on the role of the internal audit committee
characteristics and its effect on firm performance from an emerging market.
Keywords: Corporate governance, Audit committee, Firm performance, Banks, Financial
institutions, Bangladesh.

1. INTRODUCTION
Timely reporting and disclosure of accounting information help firms to reduce
information asymmetry and enhance investor’s trust, which influences firm performance
(Hakansson 1977; Bushman and Smith 2001; Blankley, Hurtt, and MacGregor 2014;
Sultana, Singh, and Van der Zahn 2015). On the other hand, unverified financial reports and
accounting information induce anarchy among the investors, affect the firm value and
earnings quality. Consequently, the emergence of auditor’s verified financial statements and
the audit committee's role become essential. Meanwhile, in Bangladesh, the inception of
corporate governance guidelines (2006) by the Security and Exchange Commission (SEC),
the formation of a particular separate audit committee was obligatory, which states the
importance. Possessing a stock market with the weak form of efficiency, investors rely more
on the credibility of the financial information and timely announcements. Since the audited
financial statements take time to get published, the internal auditors' report becomes crucial
for their decision-making approach.
The primary objective of this study is to contribute to the extant literature by
examining the effects of audit committee characteristics on firm performance-whether or
a
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not these add value to the firm or an appearance on the board only. The five audit committee
characteristics are- audit committee size, independence, meeting frequency, and affiliation
with BIG-4 audit firms. Results from our analysis will assist regulators and policymakers
(including the board of directors) to reform and develop the audit committee to make it more
useful to increase firm value and reduced numbers of financial restatements and fraudulent
information.
We have used secondary data for this study, where the audit committee characteristics
are hand collected from the published annual reports, and other financial data were extracted
from Compustat global data. Finally, we used a fixed effect regression model using STATA
15.0 to analyze data and test our esteemed hypotheses. Our result supports the existing literature, and we find that audit committee size, independence, and gender diversity plays a significant role in measuring firm performance. On the other hand, we did not find any significant association of meeting frequency and BIG-4 audit firm affiliation with firm
performance.
Overall, this study makes several contributions to the literature. Firstly, it examines
the facts of whether the audit committee is necessary for measuring firm performance.
Secondly, while most of the studies avoid the financial sector (or institutions), our study
concentrated on the financial sector to show the bigger picture of the scenario. Finally, it
contributes to the literature from the perspective of an emerging economy. The remainder
of the paper is organized as follows—the next section reviews the literature and develops
hypotheses. The data and re-search methodology then outlined in chapter 3. We discussed
our main empirical findings in chapter 4, and the final section concludes by su mmarizing
findings, identifying limitations, and further research scopes.

2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
The literature of corporate governance postulates a conflicting linkage with firm
performance. For example, exploring this relationship, Jackling & Johl (2009) and Aldamen
et al. (2012) confirms a positive relationship while Farhan et al. (2017) finds the opposite,
and Lehn et al. (2007) find no relationship whatsoever. However, the evidence and studies
vary irrespective of countries and different corporate governance mechanisms. While most
of the studies focused mainly on-board characteristics and examined the relationship with
firm results, the audit committee's significance and position were profoundly explored in
most cases. Generally, the internal audit is considered the scope to improve governance,
report the improvement, and help organizations attain their targets (Alzeban 2020). Afza &
Nazir (2014), using a sample from KSE-100 companies of Pakistan, found that the audit
committee size and audit quality are directly and significantly linked to a firm's financial
performance.
Similarly, Alqatamin (2018), Mohammed (2018), and Nuhu et al. (2017) explored the
audit committee characteristics-firm performance relationship and found a significant
impact of the internal audit committee and its different attributes with firm performance. In
Bangladesh, since the inception of corporate governance guidelines (2006), introduced by
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the Security and Exchange Commission (SEC), the internal audit committee has been
declared a mandatory guideline to be followed, which confirms its greater importance.
However, to further examine this relationship, we considered several attributes to contribute
to the existing literature.
Audit committee size and firm performance
The corporate governance guideline of the Security and Exchange Commission (SEC)
of Bangladesh (2006, 2012, and 2018) mandates that the audit committee must consist of at
least three members. The agency theory posits that larger groups can support their ideas,
expertise, and experience. In other words, the audit committee's size may confirm a higher
level of supervision, audit quality, and resolve potential problems. Aldamen et al. (2012)
affirm that the audit committee size has a significant positive relationship with firm
performance. Raimo et al. (2021), using a sample of 125 international firms, demonstrate a
positive effect of size on performance and reporting quality. A similar result is documented
by Bronson et al. (2009), Klein 2002, Vitolla et al. (2020). On the other hand, an audit
committee with a smaller number of members lacks diversity and ineffective (Alqatamin
2018; Karamanou and Vafeas 2005). Thus, based on this argument, this study introduces the
following hypothesis:
𝐻1 = Firm performance is positively influenced by audit committee size
Audit committee independence and firm performance
The audit committee independence is one of the key characteristics that influence a
firm’s supervision and monitoring capability (Abbott, Parker, and Peters 2004; Bronson et
al. 2009). According to the agency theory, independent members can control managerial
activities and information disclosure patterns and representation (Abbott et al., 2004; Bedard
et al., 2004; Bronson et al., 2009; Fama & Jensen, 1983; Li et al., 2012; Raimo et al., 2021).
In addition, the audit committee plays a vital role in selecting auditors where they are more
likely to support the auditor more than management to avoid disputes and frauds(Goldman
and Barlev 1974; Lytton and McAllister 2014; Moore et al. 2003). Such activities result in
good governance and affect firm performance. Besides, outside directors' presence in the
audit committee reduces agency cost (Bouaine and Hrichi 2019; De Vlaminck and Sarens
2015; Hasan, Molla, and Khan 2019; Sultana, Singh, and Van der Zahn 2015) and increase
firm value (Dinu and Nedelcu 2015; Kallamu and Saat 2015). Considering this literature,
we hypothesize that:
𝐻2 = Firm performance is positively influenced by audit committee independence
Audit committee gender diversity and firm performance
Gender diversity, in other words, the presence of women in the corporate boardroom,
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is thought to positively impact the firm performance (Aldamen, Hollindale, and Ziegelmayer
2018; Chen, Eshleman, and Soileau 2016; Lai et al. 2017). The literature has shown that
women affect the degree of risk-taking, improve the quality of decisions, monitor reporting,
and disclose related information more efficiently, enhancing the committee's effectiveness
(Carter et al. 2010; Gul, Hutchinson, and Lai 2013; Oradi and Izadi 2019). On the other
hand, Sultana et al. (2015), using a sample of 100 listed companies in the Australian stock
exchange (ASX) argue that the presence of women in the board or sub -committee (i.e., audit
committee) may arise attitudinal difference and thus affect the effectiveness. Since gender
diversity research suggests that female are financially conservative, ethically bound, and
risk-averse, we thus assume that their presence will have a positive impact on firm
performance and consider our hypothesis as follows:
𝐻3 = Firm performance is positively influenced by gender diversity in the audit
committee
Meeting frequency and firm performance
The audit committee members are generally committed to frequently meet for
meaningful and substantive meetings to ensure better monitoring and improve the financial
reporting process (Beasley et al. 2009). Previous literature suggests that frequent meetings
of the audit committee reduce financial restatements and discretionary accruals (Habbash
2016). Abbott et al. (2004) find the evidence that firms with audit committee which meets
frequently are found to be more efficiently managing their reporting qualities and better
financial performance. Dellaportas et al. (2012), using a sample of 912 year-firms
observations, provides evidence that audit committees with more independent directors meet
more frequently and enhance firm value. Thus we considered our hypothesis as:
𝐻4 = Firm performance is positively influenced by audit committee meeting frequency
Audit committee affiliation with BIG-4 and firm performance
The auditing literature concludes that the audit quality of BIG-4 is superior to that of
non-BIG-4 auditors (Lawrence, Minutti-Meza, and Zhang 2011), which implies that BIG-4
auditors are less likely to have biases towards their clients. Al Ani & Mohammed (2015),
exploring the relationship of auditor quality and firm performance, using a sample of 112
companies listed on the Muscat Securities market, describes that firms having auditors from
BIG-4 outperform others and have fewer restatements. Also, they require less time to detect
more considerable losses and maintain higher earnings quality than non -BIG-4 clients
(Becker et al. 1998; Kabir et al. 2011). Therefore, the BIG-4 may help firms to have better
financial performance. Hence, we consider the hypothesis as
𝐻5 = Firm performance is positively influenced by the appointment of BIG-4 affiliated
audit firm .
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Figure 1. Research framework

3. DATA AND METHODS
This study focused on the depository institutions (Banks and Non -Bank Financial)
listed on the Dhaka Stock Exchange throughout 2008-2018. We obtained hand-collected
data related to audit committee characteristics from annual reports sourced from their
company website and DSE library. Besides, we extracted financial data from the Compustat
database. Thus, our unbalanced panel dataset includes all listed banks and financial
institutions, and 522 firm-year observations were considered.
Table 1. Data and Sample

Institutions

Number of

Firm year observation

institutions
Banks

30

323

Financial Institutions

23

199
N = 522
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To investigate the relationship between audit committee characteristics and firm
performance, we used Tobin's Q and ROA as a proxy of firm performance indicators.
Several studies, i.e., Alzeban & Sawan (2015), Lestari & Aeni (2019), PVVS & Palaniappan
(2016), and Tian (2011), have used this ratio to measure a firm's accounting performance.
Also, Afza & Nazir (2014), Alqatamin (2018), Sayyar et al. (2015) used ROA as a measure
of a firm's financial performance. Besides, we used audit committee size, the proportion of
independent directors in the audit committee, the proportion of female dire ctors, audit
committee meetings, and the affiliation with the BIG-4 audit firms along with firm-specific
control variables, such as-firm age, firm size, and leverage as control variables for the study.
Table 2 provides a summary of variable measurement.
Table 2. Variables Measurement

Variable

Description

Panel A: Dependent variables
Tobin's Q

The ratio of the sum of the market value of common equity and book
value of total liabilities scaled by total assets

ROA

Return on assets, measured by EBIT divided by total assets

Panel B: Independent Variables
Audit

Measured by the number of members in the audit committee (Barua,

committee size

Rama, and Sharma 2010; Sun and Liu 2014)

Independence

Measured as the proportion of independent directors in the audit
committee (Klein 2002; Zhou, Owusu-Ansah, and Maggina 2018)

Gender

Measured by the proportion of female directors in the audit committee

Diversity

(Sun and Liu 2014)

Meeting

Measured as the number of times audit committee meet in a year (Barua,

frequency

Rama, and Sharma 2010)

BIG-4

affiliation with big-4 audit firms, one if the external auditor of the firm
is affiliated with a big four international accounting firm and 0
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otherwise (Rainsbury, Bradbury, and Cahan 2009; Zhou, OwusuAnsah, and Maggina 2018)
Panel C: Control Variables
Size

Winsorized fraction of Firm size, measured as the natural logarithm of
total assets (Barua, Rama, and Sharma 2010; Cai et al. 2015; Rainsbury,
Bradbury, and Cahan 2009; Sun and Liu 2014)

Leverage

Winsorized fraction of Financial leverage, measured by the ratio of total
liabilities to total assets (Sun and Liu 2014)

Age

Firm age, measured by the number of years they have been in the
industry (Beck, Cull, and Jerome 2005)
Empirical Model

For our model estimation, we used panel data for listed financial sector firms in our
sample. Our baseline regression model to examine the effect of audit committee
characteristics and firm performance follows the equation below:

PERFit = α + β 1AUDSIZEit + β 2INDACit + β 3ACFMit + β 4ACMEETit + β 5BIG4 it+ β 6SIZEit + β 7LEVit + β 7AGEit +εit………………………………………………………… (1)
Where i = 1,………, N indexes the Financial Firms, and t =1,....,t indexes the year.
AUDSIZE represents the size of the audit committee, INDAC is the audit committee
independence, ACFM is the gender diversity proportion, ACMEET is the frequency of audit
committee meeting in a financial year, BIG-4 shows the affiliation with BIG-4 audit firms,
SIZE, LEV and AGE are firm size, leverage and firm age respectively. We include time
fixed effect to account for serial correlation. All regressions are estimated using robust
standard errors clustered by financial firms to control heteroscedasticity and serial
correlations. According to the Hausman test result, the fixed-effect model is recommended
over this study's random effect model. In our estimation, for firm characteristics, we control
for size, leverage, and age.
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4. EMPIRICAL ANALYSIS
We report descriptive statistics of all variables in Table 3. Average firm performance
is 115.9% ranging from negative 73.9% to 291.4% under Tobin's Q performance measure,
8.30% ranging from negative 63.60% to 27.40% under ROA performance measure. The
average audit committee size is 4.545, and firms have a maximum of 12 members in their
audit committee. On average, firms have 27.4% independent directors, and 32% of firms
have female directors in their audit committees. The audit committee meets a minimum of
two times to fifty times a year during this period. Among the listed financial institutions,
29.80% of firms appoint external auditors affiliated with the BIG 4 accounting firms. The
mean of firm size is 10.01, implying an average firms' assets of Taka. 86813.5 million. The
average total liabilities to total assets (Leverage) is 77.1% ranging from 58.00% to 183.1%.
The average firm age is 19.445 years ranging from 4 years to 46 years.
Table 3. Descriptive Statistics (N=522)

Variables

Mean

SD

Min

Max

Skewness

Kurtosis

Tobin’ s Q

1.159

.342

.739

2.914

2.823

12.527

ROA

.083

.042

-.636

.274

-6.91

22.777

AUDSIZE

4.545

1.44

2

12

1.455

6.737

INDAC

.274

.177

0

.667

.511

3.55

ACFM

.32

.467

0

1

.771

1.594

AUDMEET

6.537

4.496

2

50

3.123

19.711

BIG4

.298

.458

0

1

.885

1.782

SIZE

10.011

1.996

6.004

13.813

-.246

1.778

LEV

.771

.241

.58

1.831

-1.022

3.778

AGE

2.891

.403

1.386

3.829

-.338

3.083

Table 4 presents correlation coefficients for the independent variables used in the
regression models to examine whether there are highly correlated variables. We find that the
most substantial absolute value of correlation coefficients is 0.75 for a positive correlation
between leverage (LEV) and firm size (SIZE). To further address the multicollinearity issue,
we check the variance inflation factor (VIF) for all the dependent variables. The mean, and
for each variable, the VIF score is below the critical value o f 10, implying no
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multicollinearity evidence (Gujarati 2008). Besides, our test result from the BreuschPagan/Cook-Weisberg Test for Heteroskedasticity and Wooldridge Test for Autocorrelation
in Panel Data depicts that our data is free from heteroskedasticity and autocorrelation
problem.
Table 4. Pearson Correlation

Variables

AUDSIZE INDAC ACFM AUDMEET

BIG4

SIZE

LEV AGE

AUDSIZE

1.00

INDAC

-0.22

1.00

ACFM

0.36

-0.10

1.00

AUDMEET

-0.09

0.13

-0.21

1.00

BIG4

-0.08

-0.04

-0.07

0.05

1.00

SIZE

-0.27

0.24

-0.24

0.52

0.26

1.00

LEV

-0.20

0.15

-0.17

0.34

0.17

0.75

1.00

AGE

0.04

0.20

0.02

0.09

-0.08

0.00

-0.19

1.00

Table 5. Variance Inflation Factor (VIF)

Variable Name

VIF

1/VIF

SIZE

3.283

.305

LEV

2.554

.392

AUDMEET

1.436

.696

AUDSIZE

1.253

.798

INDAC

1.207

.829

LAGE

1.197

.835

ACFM

1.197

.836

BIG4

1.107

.904

Mean VIF

1.654

.
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Table 6. Hausman (1978) Specification Test

Tobin's Q Model

ROA Model

Coef.

Coef.

Chi-square test value

28.60

69.01

P-value

.0008

0.000

Table 7. Breusch-Pagan/Cook-Weisberg Test for Heteroskedasticity

Ho:

Constant

variance

Variables: ACSIZE INDAC ACFM ACMEET BIG4 SIZE LEV AGE GRATE
F

(9,

Prob > F

542)

=

4.69

= 0.0000

Table 8. Wooldridge Test for Autocorrelation in Panel Data

For Tobin's Q Model
H0:
F

No
(1,

first-order
52)

Prob > F =

For ROA Model
autocorrelation H0:

=

60.737
0.0000

F

No
(1,

first-order
52)

Prob > F =

autocorrelation

=

69.599
0.0000

We present the result of analyzing the relationship between the audit committee
characteristics and firm performance in table 9. The model is regressed using the fixed-effect
regression model. Firm performance is measured with Tobin's Q and ROA. The models used
for this analysis are statistically significant with an F-stat of 10.07 and 13.51, respectively,
and P<.001 level. The adjusted R-square of these different models is 51.53% and 22.78%.
The result indicates that the Audit committee size has a significant impact on firm
performance under the firm performance measure-Tobin's Q and ROA, which means that
the larger audit committee may closely observe the financial activities outperform others. A
similar result is documented by Hasan et al. (2019), Iqbal & Kakakhel (2016), and Johl et
al. (2015). The coefficient for audit committee independence shows that the proportion of
independent directors on the audit committee plays a significant role in measuring firm
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performance. This result is consistent with the study of Al-Mamun et al. (2014), Raimo et
al. (2021), and Saleh et al. (2007). The result further indicates that the presence of women
directors in the internal audit committee is significant at a 10% significance level under
Tobin's Q measure. Also, the coefficient result of audit committee meeting frequency shows
no association with the firm performance, which is also consistent with Al-Mamun et al.
(2014) and Haniffa et al. (2006). However, the coefficient of BIG4 describes that there is no
relation between hiring a BIG4 affiliated firm as an external auditor and firm performance.
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Table 9: Regression Analysis
(1)

(2)

Tobin's Q

ROA

.0382**

.0017**

(.0181)

(.0012)

.5617***

.0253***

(.0994)

(.0081)

.0712*

.0016

(.0389)

(.0041)

.0037

.0001

(.0052)

(.0003)

.0314

.0037

(.0330)

(.0032)

-.0364

-.0046*

(.1034)

(.0024)

.6781**

.0749***

(.3382)

(.0176)

-.1100

-.0233***

(.1650)

(.0041)

1.1065

.2010***

(.9536)

(.0162)

522

522

.5276

.2366

F-stat

10.0720

13.5109

Adj R 2

.5153

.2278

Included

Included

Variable

AUDSIZE

INDAC

ACFM

AUDMEET

BIG4

SIZE

LEV

LAGE

_cons

Observations
R-squared

Year dummies
Standard errors are in parentheses
*** p<.01, ** p<.05, * p<.1
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5. CONCLUSION
This study examines whether the audit committee has a significant impact on a firm’s
financial performance. The analysis focus on five critical characteristics of the audit
committee considering data from the listed banks and financial institutions of Bangladesh.
To develop the hypotheses, we considered theoretical resources from both agency theory
and resource dependency theory. Based on the analysis of 522 firm -year observation from
2008-2018, it becomes evident that among the considered factors, audit co mmittee size,
independence, and gender diversity in the audit committee has a significantly positive
impact on firm performance. Results are subject to limitations as other related variables
considered audit committee characteristics are not available for this market, which shows
scopes for future research scope in this field.
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INVESTOR BEHAVIOR TOWARDS COVID-19 PANDEMIC IN INDONESIA
STOCK EXCHANGE (IDX)

Mutamimah a* & Rima Yulia Sueztianingrum b

ABSTRACT
This paper analyzes the investor behavior towards the Covid -19 pandemic. The
population in this study is an industry that goes public on the Indonesia Stock Exchange.
Sampling was done by purposive sampling with five industries: Food and Beverage,
Transportation, Tourism, telecommunications, and Finance. The methodology used is event
study analysis and different tests, with a period of 50 days as the estimation period, t-10 as the
period before the event, and t+10 the period after the announcement of the Covid-19 pandemic
event. The statistical analysis used is the Average Abnormal Return (AAR) before, during, and
after the Covid-19 pandemic. The results show that, in general the behavior of investors is
negative towards the announcement of the Covid-19 pandemic, both for the food and beverage
(F&B) industry, the transportation industry, the tourism industry, the telecommunications
industry, and the financial industry. With evidence that there is a negative abnormal return
during and after the Covid-19 announcement event. However, there is no significant abnormal
return difference between during and after, and there is no significant abnormal return
difference between before and after the Covid-19 announcement event.
Keywords: pandemic Covid-19; abnormal return; investor behavior.

1. INTRODUCTION
The development of the capital market is largely determined by the amount of demand
and supply of shares. Investor behavior is indicated by changes in price and trading volume of
shares. Economic, political, and information will affect the supply and deman d for shares.
Information on the capital market is divided into two, namely: published information and
unpublished information. This is explained by Efficiency Market Hypothesis (Fama 1970).
This theory is divided into three groups, namely weak form efficiency, semi-strong form
efficiency, and strong form efficiency. Weak form efficiency states that stock prices do not
reflect past price information; stock price behavior is random. Semi strong form efficiency, i.e.,
stock prices reflect published information, for example, the announcement of the Covid-19
pandemic. Strong form efficiency occurs when stock prices reflect both published and
unpublished information.
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The Covid-19 pandemic has had a huge impact on the economy, especially the
development of the capital market in Indonesia and other countries in the world. According to
Cheng and Shan (2020), the coronavirus was first discovered in Wuhan, China, in December
2019. Indonesia is the 22 nd country in Asia that has also been affected by the Covid -19
pandemic, where the announcement of the first Covid-19 case in Indonesia was announced at
2 Maret 2020 (Djalante et al. 2020).
The covid-19 pandemic is one side of bad news that has a negative impact on some
industrial industries but can also have a positive impact on other industries. The industries
affected include F&B, transportation, tourism, telecommunications, and finance. Several
research results regarding investor reactions to the announcement of the Covid -19 pandemic
are contradictory, meaning inconclusive. Marinč (2016) stated that the 2014 Ebola outbreak
received a negative response from investors and was followed by a positive direction. AlQudah and Houcine (2021) stated that there was a negative impact on
The Covid-19 pandemic on stock returns and the stock market dropped drastically on
days 26 and 35. However, Wang, Yang, and Chen (2014) found that the cumulative abnormal
return value was a negative and significant impact on infectious disease outbreaks, but a
significant positive cumulative abnormal return on the second day after the infectious disease
outbreak. Machmuddah et al. (2020) found a significant difference between daily closing stock
prices and stock trading volumes before and after the announcement of the Covid -19 pandemic.
Mujib and Candraningrat (2021) showed that the development of the stock exchange was
negatively affected due to information on the first case of the Covid-19 pandemic in Indonesia.
Still, it was not significant, which means there was no difference in abnormal returns b efore
and after the announcement. A research gap in the results of previous studies is the basis for
testing and analyzing investor behavior towards the announcement of the Covid -19 pandemic
in industries that go public in Indonesia.
Contribution of this result for investors as a basis for making investment decisions in the
Indonesian capital market during the Covid-19 pandemic. In addition, the results of this study
can contribute to the development of an efficient capital market hypothesis, especially sem istrong form efficiency.

2. LITERATURE REVIEW AND HYPOTHESES DEVELOPTMENT
Efficient Market Hypothesis
The market is efficient if the stock price reflects all the information provided completely
and rapidly. Information is limited to financial statements and includes political information,
social and economic events, and other information. Fama (1970) mentions three main forms of
market efficiency: weak, moderately strong, and strong. When historical market data and past
prices are fully represented by stock prices but are unable to predict future prices, the price
moves randomly. A semi-strong form is when all publicly available information is reflected in
stock prices. A market in a strong form is when all public and private information is visible
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through stock prices. This semi-strong market efficiency occurs when investors can use
published information. Laffont and Maskin (1990) state that the efficient market hypothesis
states that equilibrium prices collect information effectively in markets with information
asymmetry (e.g., securities markets). According to Machmuddah et al. (2020), the market in
Indonesia is classified as semi-strength form efficiency. The reaction is determined based on
the examination of the information then the market reaction will appear when the market has
received the information of an event. An event causes a change in the trading volume of the
stock, reflecting the investor’s decision. Mujib and Candraningrat (2021) showed that the
Indonesia Stock Exchange was negatively but not significantly affected by the announcement
of the first case of the Covid-19 pandemic in Indonesia. This is indicated by the absence of
differences in abnormal returns before and after the event.
Economic and non-economic factors can influence the capital market as an economic
instrument of a country. In the microeconomic environment, it includes firm performance, firm
dividends, company strategy, and financial statements. In contrast, the macroeconomic
environment includes foreign exchange rates, changes in interest rates on savings and deposits,
and various economic regulations and deregulations (Machmuddah et al. 2020). Environmental
non-economic influences include several events such as legislative elections, political turmoil,
natural disasters, wars, terrorism, and other non-economic events that influence stock price
fluctuations in the capital market (Tavor and Teitler-Regev 2019).
Machmuddah et al. (2020) significant difference between daily close price and stock
trading volume before and after the Covid-19 pandemic. These results support the efficient
market hypothesis, which states that the market will be more efficient if the information is more
complete. The practical implication is that investors must have a strategy in choosing
investments. Investors should choose companies that provide essential products.
Market reactions to non-economic events have been widely studied because non economic events influence investment decisions in the capital market. Bae, Lee, and Heo
(2017) stated that 33 national and international oil companies in the stock market reacted
positively to the conflict events in the Middle East. Tao et al. (2019) test the market reaction to
the earthquake event in Japan so that the Japanese stock market reacted negative ly because of
the event.
H1: There is a negative Abnormal Return (AR) during and after the Covid -19
announcement event.
H2: There is a significant difference in the average abnormal return between during and
after the Covid-19 announcement.
H3: There is a significant difference in the average abnormal return before and after the
Covid-19 announcement event.
.
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3. DATA AND METHODS
All industries in the Indonesia Stock Exchange as population. The purposive sampling
with the criteria of industries affected by the Covid-19 pandemic, including the food and
beverage (F&B) industry, the transportation industry, the tourism industry, the
telecommunications industry, and the financial industry. With these criteria, 28 stocks were
selected for the F&B industry, 40 for the transportation industry, 36 for the tourism industry,
five selected telecommunications industries, and 36 selected financial industries.
This research data uses secondary data in the form of daily stock prices starting from
December 3, 2019, to March 16, 2020, which consists of 50 days (estimated period), ten days
before the event (pre-event day), one day at the time of the event on March 2 nd. 2020 when
President Jokowi announced the Covid-19 event (event day), ten days after the event (postevent day).
Data analysis techniques in calculating Abnormal Returns using the market model
method. Testing hypothesis 1 using the One-Sample T-Test test. Hypothesis 2, 3, and 4 were
tested using Paired T-Test at a significance level of 10%. Robustness test to validate the results
of hypothesis testing with Abnormal Return calculations using the mean adjusted model
method, which is then tested with Paired T-Test at a significance level of 10%.
The measurement of the variables in this study represents the investor’s reaction using
abnormal return, which is the difference between the actual profit (actual return) and the
expected return (expected return). Actual return, expected return, abnormal return, average
abnormal return, and cumulative abnormal return can be calculated by the formula:
1. Actual return market model
Ri,j = αi +βi . Rmi + εij
Note:
Ri,j = actual return individu
αi = alpha
βi = beta
Rmi = return market
εij = residual error

2. Actual return mean adjusted model
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Note:
Ri,t = actual return individu
Pi,t = current period close price
Pi,t-1 = previous period close price
3. Expected Return

Note:
Ri = actual return individu
E(Ri) = expected return individu

4. Abnormal return Ari,t = Ri,t – E(Ri)
Note:
Ari,t = abnormal return
Ri,t = actual return
E(Ri) = expected return

4. RESULT
4.1. Descriptive Statistics Abnormal Return
Table 1. Descriptive Statistics of Abnormal Return During the Event Period.

Period

t-10
t0
t+10

F&B
Industry
AR
SD
0.53
0.45
-1.15
2.06
-0.47
1.75

Transportation
Industry
AR
SD
0.29 0.79
-0.40 0.43
0.00 1.25

Tourism
telecommunications
Industry
industry
AR
SD
AR
SD
0.01 0.47
0.52
0.91
0.17 0.66
-0.11
1.66
0.10 0.66
1.14
1.98

Financial
Industry
AR
SD
0.15 0.47
0.24 0.80
0.04 0.62

Source: The results of data processing from the market model, 2021
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Based on the results of the descriptive statistical calculation of the average abnormal
return of stocks during the event period in table 1, the results of the abnormal return for the
entire industry before the event are positive. This indicates that investors reacted positively to
the announcement of Covid-19. At the time of the occurrence of the average abnormal return
of the F&B industry, the transportation industry, the telecommunications industry experienced
a decline. This indicates that investors are starting to respond to the Covid -19 announcement.
The financial industry and the tourism industry experienced an increase. This shows that
investors still have not shown a response to the Covid -19 announcement event. After the
occurrence of the average Abnormal Return event in the F&B industry, the transportation
industry, the telecommunications industry experienced an increase. This indicates that the
investor response to the Covid-19 announcement event decreased. The tourism and financial
industries have experienced a decline, which shows that investors are starting to respond to the
Covid-19 announcement.
4.2. Hypothesis Test Result
Table 2. Hypothesis Test in Event Period.

Period

F&B
Transportation
Tourism
Telecommunications
Industry
Industry
Industry
Industry
AR
AR
AR
AR
t-10
0.75
-1.02
0.18
0.69
t-9
0.22
0.80
-0.36
-0.83
t-8
0.73
0.33
0.12
-0.59
t-7
0.83
0.29
-0.29
0.78
t-6
0.72
0.41
-0.43
-0.21
t-5
0.46
0.51
0.64
1.34
t-4
0.51
1.06
-0.23
0.39
t-3
-0.43
0.75
0.96
0.54
t-2
0.24
1.01
-0.37
0.81
t-1
1.26
-1.23
-0.13
2.26
t-0
-1.15
-0.40
0.17
-0.11
t+1
-2.82
-0.63
1.13
-0.94
t+2
-3.78
-2.29
-0.66
-0.18
t+3
-0.30
-0.44
-0.35
-0.66
t+4
1.61
-0.89
-0.24
1.28
t+5
1.56
2.22
0.33
3.71
t+6
-1.40
-0.56
0.96
-0.48
t+7
0.55
1.21
-0.80
2.53
t+8
0.00
0.44
0.69
2.83
t+9
0.04
0.21
-0.07
-0.71
t+10
-0.13
0.72
-0.01
4.07
Source: The results of data processing from the market model, 2021

Financial
Industry
AR
-0.25
0.20
-0.22
-0.36
0.48
-0.35
-0.08
0.56
0.68
0.90
0.24
-0.70
-0.17
-1.03
0.41
0.78
-0.09
-0.21
0.95
0.36
0.08

Hypothesis 1 it states that there is negative Abnormal Return (AR) during and after the
Covid-19 announcement event. The results of hypothesis testing using the market model in
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table 2 show that there is a negative abnormal return between during and after the Covid-19
announcement event in all industries; hypothesis 1 is accepted. Investors showed negative
reactions between the time and after the Covid-19 event was announced. This means that the
announcement of Covid-19 is bad news for investors. Investors are quick to respond to the
negative Covid-19 announcement information because investors are pessimistic about
investing their funds, where the capital market conditions during the Covid -19 period are
increasingly full of uncertainty. Investors predict that the government will soon implement
policies to limit all community activities, resulting in many industries experiencing losses.
Therefore, many investors are releasing their shares to avoid losses. The results of the study
support the research of Mujib and Candraningrat (2021) which proves that the Covid -19
announcement event had a negative impact on the Indonesia Stock Exchange.
Table 3. Hypothesis Test for Differences of AAR Between During and After the Event of the Covid-19
Announcement.

Industry

Difference of
Standard
AAR
Deviation
F&B
0.05000
0.37775
Transportation
-0.03053
0.36981
Tourism
-0.22571
0.53639
Telecommunications
1.26000
1.78234
Financial
0.12646
1.21177
Source: The results of data processing from the market model, 2021.

Sig. (2tailed)
0.629
0.723
0.139
0.189
0.703

Based on hypothesis 2, it states that there is a significant difference in average abnormal
returns between during and after the Covid-19 announcement event. However, the results of
hypothesis testing using the market model in table 3 show no significant difference in the
average abnormal return between the time and after the Covid -19 announcement event;
hypothesis 2 is rejected. This is because most investors still show negative reactions during and
after the Covid-19 announcement event, so there is no difference in investor reactions during
and after the Covid-19 announcement event. The results of the study support the research of
Mujib and Candraningrat, (2021) which proves that there are no significant results for the
Covid-19 announcement event on the Indonesia Stock Exchange.
Table 4. Hypothesis Test for Differences of AAR Between Before and After the Event of the Covid-19
Announcement.

Industry

Difference of
Standard
AAR
Deviation
F&B
0.06429
0.20979
Transportation
0.26158
0.42209
Tourism
0.11214
0.46821
Telecommunications
-0.62600
2.10265
Financial
0.11722
0.96537
Source: The results of data processing from the market model, 2021.

Sig. (2tailed)
0.272
0.015
0.386
0.542
0.471
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Based on hypothesis 3, which states that there is a significant difference in average
abnormal returns between before and after the Covid-19 announcement event. However, the
results of hypothesis testing using the market model in table 4 show that there is no significant
difference in the average abnormal return between before and after the Covid -19 announcement
event; hypothesis 3 is rejected. This is because some of the investors on the Indonesia Stock
Exchange are foreign investors, where investors who are abroad had received information in
advance regarding the Covid-19 pandemic. Before the announcement of Covid-19, there was
information leakage among investors. Investors quickly have an investment strategy during the
Covid-19 pandemic so as not to experience losses. The results of the study support the research
of Mujib and Candraningrat (2021), which proves that there are no significant results for the
Covid-19 announcement event on the Indonesia Stock Exchange.
4.3. Robustness Test
Table 5. Robustness Test Abnormal Return Test in Event Period.

Period

F&B
Transportation
Tourism
Telecommunications
Industry
Industry
Industry
Industry
AR
AR
AR
AR
t-10
0.72
-0.23
0.06
-0.29
t-9
0.07
1.53
-0.65
2.58
t-8
1.15
0.55
-0.06
2.12
t-7
1.27
1.32
-0.31
-1.37
t-6
-0.05
-0.30
-0.46
1.67
t-5
-0.18
-1.26
-0.32
-1.49
t-4
-0.32
-0.23
-0.35
0.90
t-3
-1.30
-0.84
0.57
-0.98
t-2
-2.36
-0.78
-0.78
-1.62
t-1
-2.29
-1.41
-0.47
-1.84
t-0
-2.69
-0.64
0.04
-0.69
t+1
4.58
2.10
0.74
1.83
t+2
1.13
0.64
-0.07
1.97
t+3
0.67
0.67
-0.33
-0.19
t+4
-0.60
-1.21
-0.58
-3.63
t+5
-3.43
-2.52
-0.77
-7.47
t+6
1.43
0.79
1.89
1.86
t+7
-0.02
-0.79
-1.71
-6.11
t+8
-2.63
-2.26
-1.04
-6.20
t+9
-0.70
-0.79
-0.60
-1.62
t+10
-1.20
-1.86
-0.28
-5.82
Source: The results of data processing from the mean adjusted model, 2021.

Financial
Industry
AR
0.14
0.99
1.08
0.36
-0.62
-1.38
-0.27
-0.90
-1.43
-2.06
-0.20
1.53
3.29
1.09
-1.25
-4.70
1.87
-2.15
-4.41
0.55
-2.44
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Table 6. Robustness Test for Differences of AAR During and After the Event of the Covid-19
Announcement.

Industry

Difference of AAR
Standard Deviation
Sig. (2-tailed)
F&B
0.05000
0.37775
0.629
Transportation
-0.03053
0.36981
0.723
Tourism
-0.22571
0.53639
0.139
Telecommunications
1.26000
1.78234
0.189
Financial
0.12646
1.21177
0.703
Source: The results of data processing from the mean adjusted model, 2021.
Table 7. Robustness Test for Differences of AAR Before and After the Event of the Covid-19
Announcement.

Industry

Difference of AAR
Standard Deviation
Sig. (2-tailed)
F&B
0.06429
0.20979
0.272
Transportation
0.26158
0.42209
0.015
Tourism
0.11214
0.46821
0.386
Telecommunications
-0.62600
2.10265
0.542
Financial
0.11722
0.96537
0.471
Source: The results of data processing from the mean adjusted model, 2021.
The hypothesis test results were also tested with a robustness test using the mean adjusted
model for validating the results of the market model hypothesis test. Based on the results of the
robustness test in table 5 shows hypothesis 1 there is a negative abnormal return between the
time and after the Covid-19 announcement event; in table 6 hypothesis 2 there is no significant
negative abnormal return between the time and after the Covid-19 announcement event; in
table 7 hypothesis 3 there is no significant negative abnormal return between before and after
the Covid-19 announcement event. This shows that the results of hypothesis testing using the
market model still have the same results, even though they are tested by other methods such as
using the mean adjusted model.
5. CONCLUSION
The Covid-19 pandemic is one of the most important pieces of information for investors.
The results show that, in general, investor behavior is negative towards the announcement of
the Covid-19 pandemic, both for the food and beverage (F&B) industry, the transportation
industry, the tourism industry, the telecommunications industry, and the financial industry.
This is indicated by the negative abnormal return between the time and after the Covid-19
announcement. However, there is no significant abnormal return difference between during
and after the Covid-19 announcement event, and there is no significant abnormal return
difference between before and after the Covid-19 announcement event. Investor behavior, in
general, shows that the Covid-19 pandemic event is important information as the basis for
investor decisions in investing in the Indonesia Stock Exchange. This is explained by semistrong efficiency, where investors respond to information on the announcement of the Covid19 pandemic.
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Future research in measuring investor behavior is not only based on stock prices but can
also be based on trading volume, and the research period can be extended so that investor
reactions can be seen more clearly and it is better to use a weekly period because the Indonesian
capital market is an emerging market where information is absorbed, not as fast as other
countries. In addition, future research should compare investor behavior between various
developing and developed countries because the two countries have different characteristics in
making investment decisions in the capital market.
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STABILITY MEASUREMENT OF INDONESIA DUAL BANKING SYSTEM IN
PANDEMIC OUTBREAK

Patria Yunita a

ABSTRACT
This study aims to analyze the influence of macroeconomic and microeconomic
variables on the dual banking stability in Indonesia. We use Z-score to measure stability
performances of the dual banking system. To compare dual banking system performances,
Markov Switching is used. Our finding concluded that the condition of the dual banking system
of Indonesia experienced a structural break in April 2020 due to the Covid 19 pandemic. In
February 2021, Islamic and conventional banking was unstable with declining ROA. Potential
loss of profit and loss sharing, the Federal Reserve's rate, and the US dollar exchange rate have
a 1% critical value that significantly influences Islamic banking stability measurement. While
Islamic money market rate 10% critical value significant influencing Islamic banking stability.
From conventional banking perspectives, the stability index was influenced by LDR, Money
Market rate, Gold prices, and Inflation rate by 1% critical value. Additionally, we find evidence
that Islamic banks' stability increased during the crisis period.
Keywords: Dual Banking System, Banking Stability Index, Z-score, Markov Switching.

1. INTRODUCTION
Successful economic development is measured by the effectiveness and performance of
financial institutions. Financial systems throughout Southeast Asia have gone through several
significant changes as a result of the banking crisis. Banking performance can affect the
efficiency and stability of the banking industry and the overall effectiveness of the financial
system, because the banking system is still a priority for intermediary institutions in Southeast
Asian countries. Banks are the main institutions that mobilize domestic deposits, become the
main players in the payment system and become a source of external capital for corporations
(Kocisova, 2016). According to data published by the World Bank, the main issue related to
banking studies is that the dual banking system has been adopted by more than 50 countries
and has achieved significant growth so that it has an impact on the level of stability. In addition,
the competition and stability of the dual banking system is a very interesting issue because
there are two types of banks competing.
Improving the performance of the banking sector is important in economic growth. One
of the consequences of the global financial crisis, especially the effects of the COVID-19
a
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pandemic, is the growth of credit risk and an increase in the value of non -performing loans
(Kocisova, 2016). Several indicators that affect the banking system's stability include credit
risk, liquidity risk, capital adequacy, exchange rate risk, interest rate risk, and others. The
banking stability index can describe the effectiveness of monetary policy and includes the
financial risk of monetary policy decisions. The financial system is categorized as stable if
there is no excessive volatility from financial pressures or crises. One of the most critical
financial crises in Asian economies, including Indonesia, was the financial crisis in mid -1997,
affecting currency exchange rates, stock markets, and asset prices (Zahra, Ascarya & Huda,
2018). The IMF indicated that the crisis was related to one element and more than 2 or 3
elements of the crisis. In 1997 there were 148 banking crises, 218 cases and 218 exchange rate
crises (Laevan and Valencia, 2012). Banking crises usually begin with skyrocketing asset
prices, high capital income, and credit booms (Reinhart and Rogoff, 2013). There are 4 factors
that influence financial system stability: a) a stable economic environment, b) well-managed
financial institutions, c) effective oversight of financial institutions, and 4) secure and reliable
payment systems. If an interruption occurs in one sub-sector, it will affect other sub-sectors
(Illing & Liu, 2003; Gadanecz & Jayaram, 2008).
The prolonged pandemic since November 2019 has had a very significant impact on
Indonesia's finances and economy. From January 2015 to February 2021, the Loan to Deposit
Ratio showed a very sharp decline. Likewise, conventional banks' Net Interest Margin ratio
showed a sharp decline. This affects the Indonesian economy.

Conventional Bank

Islamic Bank
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Conventional Bank

Islamic Bank

In recent years, researchers, including Central Bank researchers, have sought to identify
conditions that can ensure a level of financial stability. They use various statistical indicators
that describe and characterize the financial system's resilience to evaluate financial stability
related to risk and focus on the main indicators of the micro-prudential and macro-prudential
dimensions of financial stability. Although the banking industry's growth is dominated by
conventional banking, empirical research related to the issue of the Islamic banking sector is
very limited. Unstable economic conditions are indicated by high volatility and have an impact
on the banking sector. The study of the impact of the pandemic on global banking stability is
an important part of assessing the potential for signs of economic recovery. In February 2020,
The global world is starting to realize the serious impact of the global economy due to the
pandemic. Global capital markets were heavily affected during the first weekend of March
2020. The outbreak has forced international institutions and large banks to cut their growth
(Donthu & Gustafson, 2020; Sharma, Leuang, Kongshott, Davcik & Cardinali, 2020).
This study aims to measure the stability of Indonesia's dual banking system through
pandemic diseases. The pandemic conditions have been impacted the Southeast Asia financial
sector, including Indonesia, and have been impacted the Islamic and conventional banking
industry differently.
The remaining organization of the paper will discuss literature review related to theory
and past studies related to the topic in chapter two, followed by methodology in chapter three,
discussing methodology, including the data, proposed stability model, and regression method
used. Chapter four will discuss results and analysis, followed by chapter five, which discusses
the study's conclusion and recommendations for various stakeholders.
2. LITERATURE REVIEW
Financial System Stability
Evaluation of bank stability and soundness is a complex task and involves a large number
of multidimensional criteria. The financial system can be said to be stable if there is no
excessive volatility and crisis. Financial stability is a condition in which banking institutions,
capital markets, and money markets, including financial infrastructure, are able to withstand
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shocks and break down financial imbalances, thereby reducing the possibility of disruption in
the financial intermediary process (Gadanecz & Kaushik, 2008).
The International Monetary Fund (IMF) has developed financial stability indicators to
measure the level of banking stability based on the international balance system (Kocisova,
2014).
The core indicator related to the five basic areas relevant from a banking perspective is
the CAMELS (Capital Adequacy, Management, Earning, Liquidity and Market Sensitivity)
methodology for assessing the health of each financial institution.
Table 1. IMF's core financial soundness indicators

Category

Indicators

Capital adequacy

1. Regulatory capital to risk weighted assets
2. Regulatory tier 1 capital to risk-weighted assets
3. Non-performing loans to total gross loans

Asset Quality

4. Non-performing loans net of provisions to
capital
5. Sectoral distribution of loans to total loans
Earnings and Profitability

6. Return on assets
7. Return on equity
8. Interest margin to gross income
9. Non-interest expenses to gross income
10. Liquid assets to total assets

Liquidity

11. Liquid assets to short term liabilities
Exposure to foreign exchange

12. Net open position in foreign exchange to capital

risk
Source: International Monetary Fund (2015)
Measurement of Banking Stability
The banking stability index has been widely used in previous studies. There are three
banking indicators, according to Gosh (2011), including Loan -Loss Provision (LLP) ratio to
total assets, the ratio of total capital to risk weighted or known as capital adequacy level,
probability of return on assets (ROA). To calculate the banking stability index, the following
formula is used:

Information:
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i
A

= the index of each dimension i (d1)
= the actual value of each variable

M and m= the maximum and minimum values of dimension i
Furthermore, a value of more than d1 has a high level of achievement in the dimension
of banking stability. For n dimensions, the index must comply with the following conditions:

𝐵𝑆𝐼𝑖 =

√∑𝑛𝑖=1(1 − 𝑑𝑖 ) 2
√𝑛

The banking stability index has a minimum and maximum value that naturally varies
with time. This indicates that the financial stability index has calculation flexibility. This index
is considered as an index that has high dynamics and flexibility (Ghosh, 2011).
Apart from the banking stability index, the measurement of banking stability also uses
the z score analysis. The IMF uses the Zscore to evaluate the level of banking stability. Score
calculation is based on historical accounting data on banking financial statements, a
combination of three indicators, including capital adequacy, profitability, and volatility
measures (Altaee, 2013). Z score is a function of total equity and reserves to total assets plus
the average return on assets (ROA) divided by the standard deviation of ROA as a proxy for
return volatility.

The greater the result of z score the more stable the conditions (Cihak et al., 2008).

Previous Studies
Ghosh (2011) measures the stability of 28 banks in the 1997 -2007 period using regression
analysis, the results of his study indicate that the addition of branches opens up risk diversity
and has a positive effect on banking stability. Cihak et.al (2008) measure banking stability
using data from 2003-2004 using regression analysis of the banking zscore value. Turk Ariss
(2010), analyzing the dual banking system in 13 countries, fo und that Islamic banks have
market power compared to their competitors, conventional banks, although Islamic banks do
not have a significant profit compared to conventional banks. His analysis suggests that banks
with low markets are associated with banks that have high profits.
Elnahass et al. (2021) assessed 1090 banks from 116 countries throughout 2019 – 2020,
the results provide strong empirical evidence that in global banking deposits, the COVID-19
outbreak has had a very detrimental impact on financial performance on various indicators of
financial stability.
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3. DATA AND METHODS
Data
This chapter describes the data, methodology, and research model carried out. The data
used in this study is secondary data obtained from economic and financial statistic as well as
Indonesian banking statistic published by Bank Indonesia, the central bank of Indonesia, with
the period from December 2015 to February 2021. Eight variables are used in this study,
including Z Score (an indicator of banking stability) as the dependent variable. Interest Rate
(IR), Time Deposit Rate (TDR), Capital Adequacy Ratio (CAR), Loan to Deposit Ratio (LDR),
and Interbank Money Market (IMM) as independent variable. Inflation rate (INF) and
Exchange Rate (EXC) as control variables.
Table 2. Research Variables

Variable

Proxy

Notation

Data Sources

Dependent Variable
Z Score
Independent Variable
Interest rate
Time deposit rate
Capital adequacy ratio
Loan to deposit ratio
Interbank Money Market
Control Variable
Inflation
Exchange Rate

𝑍 𝑠𝑐𝑜𝑟𝑒 =

(𝑘+𝜇)
𝜎𝑅𝑂𝐴

Z score

IR
TDR
CAR
LDR
MM

IR
TDR
CAR
LDR
MM

INF

INF

EXC

EXC

Bank Indonesia
Statistics, Financial
Services Authority.

Indonesian Economic
and Financial Statistics,
Bank Indonesia,
Indonesian Financial
Stability Review.
Indonesian Economic
and Financial Statistics,
Bank Indonesia,
Indonesian Financial
Stability Review.

Model Development
We use two zscore equation models to analyze stability measurement of dual banking
system in Indonesia. The Z score equation is stability measurement used by the International
Monetary Fund to calculate banking stability (IMF, 2015). Many researchers also used zscore
in calculate banking stability measurement. Mishkin (2011) mentions that the banking sector
will be bankrupt and crises if is total assets is lower than the total loan.
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Z score equation model
Model 1
𝑍 score_ Kt = β0 + β1 INFt−j + β2 EXCt−k + β3 IRt−1 + β4TDRt−m + β5 CARt−n
+ β6 LDRt−0 + β7 MMt−p + 𝜀𝑡
Zscore : Stability Index
INF
: inflation rate
EXC
IR
TDR
CAR
LDR
MM

: Exchange rate
: Interest rate
: Time deposit rate
: Capital Adequacy Ratio
: Loan to Deposit Ratio
: Interbank Money Market Rate

Model 2
𝑖𝑍 score_ It = β0 + β1 INFt−j + β2 EXCt−k + β3 ERt−1 + β4ITDRt−m + β5 CARt−n
+ β6 FDRt−0 + β7 IMMt−p + 𝜀𝑡
iZscore
INF
EXC
ER
ITDR
CAR
FDR
IMM

: Islamic Banking Stability Index
: inflation rate
: Exchange rate
: Equivalent rate
: Islamic Time deposit rate
: Capital Adequacy Ratio
: Financing to Deposit Ratio
: Islamic interbank Money Market Rate

Method
The Markov Switching Model
The IMF uses the Z-score as an indicator to measure banking stability. Referring to the
IMF’s calculation of banking stability, this study used a banking stability index with Z-score.
After calculating the Z-score value, the MS-VAR (Markov Switching – Vector Autoregressive
Models) switch method was employed. The Markov Switching Model was developed by
Hamilton in 1989 to analyze the dynamics of the business cycle econometrically. This method
accommodates multivariate variables and linear time series data with constant parameters
(Krolzig, 1997). The Markov switching model combines the linear autoregressive model with
the Markov chain model, known as the autoregressive Markov switching model. It is because
the dynamics of the business cycle are influenced by several macroeconomic factors. Markov
switching model is also used to analyze time-series data in the economic and financial fields
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that experience changes in conditions due to a structural break.
The Markov switching model is a dynamic regression model that shows different
dynamics across the observed states using parameters that accommodate structural breaks or
other state phenomena. This model is a transition between an unobserved state and a Markov
chain. There are two Markov switching models: the Markov switching dynamic regression
(MSDR) model, which allows quick adjustments after the change process, and the Markov
switching autoregression (MVAR) model, which allows gradual adjustments. Markov
switching vector autoregressive (MSVAR) model is a non-linear model that combines the
autoregressive linear vector model with the Markov chain model (Krolzig, 1997).
The assumption that must be met for Markov switching modeling is the assumption of
stationarity. If a time series is stationary, the data variance is not affected by changes in time,
so it is in statistical equilibrium (Gujarati, 2003). In this study, to measure stationarity in time
series data, the Augmented Dickey-Fuller method was used. The augmented Dickey-Fuller test
is a unit root test to test data stationery, with the following hypothesis:
Ho: Data contains unit root or non-stationary data.
H1: Data does not contain unit-roots, or data is stationary.
𝑡=

𝜑́ − 1
𝜎(𝜑́ )

Optimal Lag Determination
By using the Swatch Criterion, the optimal lag determination was carried out using the
following formula:
λ ln (𝑇)
𝑆𝐶 = −2 +
𝐾
𝑇
𝑇
Where T is the number of data, k is the number of variables, and λ is the log-likelihood
function.
The Markov switching vector autoregression model was used in this study because of the
multivariate model. There are two Markov switching vector autoregressive components: VAR
and Markov chain. Krolzig (2000) stated that the general form of the Markov switching vector
autoregressive model of order p or MS(M) – VAR(p) is as follows:
𝑦𝑡 = 𝑐( 𝑆𝑡 ) + 𝐴1 (𝑆𝑡 )𝑦𝑡−1 + ⋯ + 𝐴𝑝 (𝑆𝑡 )𝑦𝑡−𝑝 +𝜀𝑡
The MSVAR model assumes that the condition variable is an unobservable random
variable, called the hidden Markov model, probability of the transition from the initial state to
the next state. The main idea of this model is that the time series parameter of the K (yt)
dimension vector depends on the unobserved variable, with the following formula:𝑆𝑡
f (y t |Yt−1, X t ; θt )
if St = 1
}
p(yt|Yt−1, Xt St ) = {
f (yt|Yt−1, X t ; θM) if St = M
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With 𝑌𝑡−1 = {𝑦𝑡−𝑖 } = ∞𝑖 𝑦𝑡 𝑋𝑡 is the historical value of 𝑦𝑡 , which 𝑋𝑡 is an exogenous
variable, and the vector parameter at the time of regime m. The Markov switching regression
model can be defined as follows:
f (y t |Yt−1, Xt ; θt )
if St = 1
}
𝑦𝑡 = {
f (y t|Yt−1, X t ; θM) if St = M
There are several specifications of the MSVAR model in the time series model. The
notation commonly used for model specifications is for variable changes to regime changes as
follows: M (mean (µ)); I (intercept); A (autoregression parameter (At), and H
(heteroscedasticity) (Untoro et al., 2014). This study used a latent variable following the first
derivative of Markov’s two-state, i.e., St = 1 is the crisis state, and St = 0 is a tranquil state. In
the Markov switching model (Hamilton, 1989), the transition from one regime to another is
governed by an unobserved Markov chain. In the structural change model (Chow 1960, Bai
and Perron 2003), the transition from one regime to another is governed by time. Meanwhile,
in the autoregressive threshold model (Tong & Lim, 1980, Van Dijk et al., 2002), the shift from
one regime to another is governed by the dependent variable compared to the threshold
variable. Parameter estimation used the maximum likelihood estimation (MLE) method. The
best model is the one with the smallest AIC. Diagnostic tests were then conducted to test the
feasibility of the model. The test consisted of a parameter significance test, residual normality,
and residual independence.
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Research Stages
Our research stages are as follows:
Pandemic Disaster

Conventional Banking
Model 1
Z-score
Capital Adequacy Ratio
Net Interest Margin
Loan to Deposit Ratio
Liquid Assets
Money Market Rate
Inflation
Gross Domestic Product
Federal Reserve
Exchange rate
Conventional Banking
Stability

Islamic Banking
Model 2
izscore
Non-Performing Financing
Net Operational Margin
Financing to Deposit Ratio
Profit
&Loss
Sharing
Financing
Islamic Money Market Rate
Inflation
Gross Domestic Product
Federal Reserve
Exchange rate
Islamic Banking Stability

Comparison of Z-scores
Markov Switching Autoreression Model
Source: Author (2022)
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4. RESULTS
Descriptive Statistics: Dependent Variable
Descriptive statistics of Islamic and conventional stability index by Z Score are illustrated
in table 2.
Table 3. Summary of ROA

Variable

Obs

mean

Std. Dev

Min

Max

Islamic

64

1.156357

0.4241084

0.1621272

1.875145

Conventional

64

2.362155

0.2341006

1.593907

2.700438

Conventional Banking

Islamic Banking

Table 4. Summary of Banking Stability Index (Z Score)

Variable

Obs

mean

Std. Dev

Min

Max

Islamic

64

-4.70e-16

1

-2.344282

1.694821

Conventional

64

-1.03e-15

1

-3.281702

1.445034

Conventional Banking

Islamic Banking
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We use the z score that is extensively applied in the banking literature to measure bank
stability index, the International Monetary Fund also use z score to measure banking stability.
the z score measures the standard deviation that the banks return has to diminish to deplete
equity. A higher value of the z score means a lower probability of insolvency risk and therefore
better bank stability (Risfandy et al., 2018).
Descriptive Statistics: Independent Variable
Table 5. Descriptive statistics of Islamic banking model

Variable

Obs

mean

Std. Dev

Min

NUMBER

Max

64

1.256762

0.4489206

0.1687105

1.928098

iCAR

64

18.42291

2.337843

14.72363

21.80282

NPF

64

4.220886

0.8429688

3.128563

6.168241

FDR

64

81.54512

3.986583

76.36069

90.67393

PL

64

3.224995

0.4819118

2.369912

4.458928

IMM

64

4.222188

1.505536

0.84

6.73

GOLD
INF

64
64

1381.59
3.160469

227.2797
0.8872312

1068.3
1.32

1968.63
6.25

GDP
FED

64
64

3.621559
1.207031

3.20823
0.80617

-5.32
0.25

5.27
2.5

EXC

64

13926

605.2054

13042

16310

Table 6. Descriptive statistics of conventional banking model

Variable

Obs

mean

Std. Dev

Min

Max

NIM

64

5.095403

0.380995

4.311298

5.650547

CAR

64

22.89055

0.6955486

21.04509

24.50239

LDR

64

90.69831

3.208027

82.32749

96.18617

LA

64

17.00381

1.35003

14,63836

19.80454

MM

64

4972344

0.9420423

3.12

7.96

GOLD

64

1381.59

227.2797

1068.3

1968.63

INF

64

3.160469

0.8872312

1.32

6.25

EXC

64

13926

605.2054

13042

16310
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4.1.3
Analysis of Correlation
Statistics for correlations between variables are illustrated in table 9. Correlation analysis
between dependent and independent variables are carried out to identify the strength of the
direction of relationship between dependent and independent variables.
Table 7. Correlations between variables – Islamic banking model
Obs =
iZscore
64
iZscore
1

iCAR

iCAR

0.8423

1

NPF
FDR
PL
IMM
GOLD
INF
GDP
FED
EXC

-0.8596
-0.7206
-0.269
-0.3429
0.5275
-0.4686
-0.3367
0.4178
0.6395

-0.8942
-0.8458
0.0428
-0.3008
0.6054
-0.6643
-0.4707
0.414
0.752

NPF

FDR

1
0.7371
0.2226
0.305
-0.645
0.6459
0.508
-0.324
0.6779

1
-0.165
0.3332
-0.535
0.5978
0.3431
-0.465
-0.536

PL

IMM

GOLD

INF

GDP

1
0.1584
1
-0.24 -0.6723
-0.035 0.3992
0.2145 0.5125
0.1886 0.3344
-0.027 -0.1873

1
-0.801
-0.8687
-0.3207
0.456

1
0.7355
0.0905
-0.4933

1
0.5132
-0.4337

FED EXC

1
0.1797

1

From the data presented in table 7, the variable of iCAR and NPF of Islamic banking has
multicollinearity known from score of correlation more than 0.8000, to anticipate spurious
regression in Islamic banking model, we dropped the variable iCAR and NPF. We use NPF,
FDR, PL, IMM as independent variable of Islamic banking stability model and Go ld prices,
INF, GDP, FED and EXC as control variables to anticipate unobserved heterogeneity.
Table 8. Correlations between variables – conventional banking model
Obs = 64

Zscore

Zscore

1.0000

NIM

0.4939

CAR
LDR
LA
MM
GOLD
INF
EXC

NIM

LDR

LA

MM

GOLD

0.1776

-0.3003

1.0000

0.1750

-0.8718

1.0000

0.4027

-0.4712

0.7405

-0.6864

1.0000

-0.7070 -0.8325

0.4380

-0.5061

0.3247

-0.6845

1.0000

0.7222

-0.5211

0.2898

-0.1533

0.4702

-0.8010

-0.1798 -0.7518

-0.0241

0.1673

-0.2840

-0.0410

0.5687

EXC

1.0000

-0.5909 -0.0181
0.5326

INF

1.0000

-0.2345 -0.3030
0.7465

CAR

1.0000

0.4560 -0.4933

1.0000

From the data presented in table 7 and 8, the score of correlation was lower than 0.8000,
it can be seen in general, there in no multicollinearity among variables. it can be assumed that
the regression model of Islamic and conventional stability models was considered good to be
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used as a tool to predict correlations among variables.
Table 9. Islamic and Conventional Banking Stability Regression Model

Islamic Banking Stability

Conventional Banking Stability

Dependent Variable: iZ-score

Dependent Variable: cZ-score

Independent Variables:
FDR

-0.0542213

Independent Variables:

0.1225563

PL
IMM
GOLD

-0.5879201*** NIM
-0.100266*
CAR
0.0011185
LDR

0.1616063
0.2197676***
-0.0945387

INF
GDP
FED

0.0815105
-0.0265889
0.6067708***

LA
MM
GOLDINF

-0.4895939***
-0.0020285***
0.2464804**

EXC
_Cons
Number of observations
F test

0.0004667***
-2.19795
64
42.17

EXC
_Cons
Number of observations
F test

Prob > F
R-squared
MSE root

0 Prob > F
0.7976 R-squared
0.48145 MSE root

4.90E-06
-18.25894*
64
22.89
0
0.8026
0.47557

Notes: *, **, *** show statistical significance at the levels of 0.10, 0.05, 0.01 respectively

Potential loss of profit and loss sharing, the Federal Reserve's rate and us dollar exchange
rate have 1% critical value significant influencing Islamic banking stability measure. While,
Islamic money market rate 10% critical value significant influencing Islamic banking stability.
the FDR ratio, Gold Prices, inflation rate and GDP rate so not significantly influencing
Indonesia Islamic banking stability. From conventional perspectives, stability index was
influenced by LDR, Money Market rate, Gold prices and Inflation rate by 1% critical value. In
measuring the stability of dual banking system in this study uses the value of z -score. The zscore values are derived from average return on assets and standard deviation of ROA. The
values obtained from the calculation of each banking system are as follows:
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Banking Stability by Z Score
2.500

2.362

2.000
1.156

1.500
1.000

0.424

0.234
0.500
-

conventional banks

islamic banks
average

SD

(a) Conventional

(b) Islamic

Both conventional and Islamic banking stability index by z score, experienced a
structural break in April 2020, while the pandemic covid 19 strikes all over Indonesia and is
influenced by the Indonesia financial sector.
Table 10. Probability and Duration Transition of Z-score
Structural

Islamic Z-score

Conventional Z-score

Break

Probability

Duration

Probability

Duration

Stable

0.9832801

-0.9254477

0.9543141

-2.206437

Unstable

0.0152959

0.7780928

0.0139791

0.3539847

Probability of P11 z-score Islamic banking is 0.98 and p21 is 0.015, it is very persistence
and it did not easy to go back to the previous state. Means that the probability of Islamic
banking in stable condition (state 1) is 98.32% that is bigger than the probability of unstable
condition (state 2) that is equal to 1.52%. While the probability of z-score of conventional
banking P11 is 0.95 and P21 is 0.013. it means that the probability of conventional banking in
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stable condition (state 1) is 95.43% and the probability of unstable condition (state 2) is 1.39%.
Analysis
Since December 2015-February 2021, the condition of Indonesia's dual banking system
experienced a structural break in April 2020 due to the COVID-19 pandemic. In the April 2020February 2021 period, Islamic banking and conventional banking were in an unstable condition
which was illustrated by a decline in ROA performance. In addition, we find evidence that
Islamic bank stability increases during the crisis period. The ongoing COVID-19 pandemic has
had a negative effect on several financial sectors in 2020.

5. CONCLUSION
This study measures the level of stability of the dual banking system in Indonesia on
macro and micro economic variables from December 2015-February 20201 using the z-score
measurement model. Based on calculations from banking data shows that the level of stability
of Islamic and conventional banking in Indonesia is different. through the calculation of the
zscore, the Islamic banking system has a higher level of stability. Comp ared to the conventional
banking system. Based on the results of Makrob switching through the estimation of the
probability and duration of switching in stable conditions, in general, Islamic banking is
considered more stable in facing macro and micro economic shocks than conventional banking.
Recommendation
This research discusses the stability of the banking system and improving strategies in
dealing with uncertain financial conditions. Since the stability of Islamic banking is better than
conventional banking, we recommend to the government to support the increase in market
share of Islamic banking. We also provide recommendations to further researchers to conduct
research for a longer period of time to obtain maximum results of dual banking system stability.
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SYSTEMATIC RISK ON STOCKS IN IDX30 AT PANDEMIC DISTRESS ERA
A An Arief Jusuf a*

ABSTRACT
This research aims to estimate systematic risk using Ordinary Least Square and
Quantile Regression on IDX30 members. The equations from Ordinary Least Square and
Quantile Regression are compared to be filtered with Hannan-Quinn Criteria. With 23 stocks
as the sample in this research, with the observation from March 2020 till the end of July 2021,
the results show that some estimated equations for stock return have constant parameters
significantly. The results from this research describe the systematic risk of individual stock
return and minor information about the sub-sector of industry classification, which ranked by
the sample.
Keywords: Ordinary Least Square, Quantile Regression, Hannan-Quinn, Systematic Risk.

1. INTRODUCTION
IDX30 was composed on April 23 rd, 2012, which consists of the 30 largest capitalized
stocks in LQ45. Stocks selection is held every beginning of February and August. Selection
criteria are transaction value, transaction frequency, the sum of transaction days, and market
capitalization. Qualitative criteria are financial condition, growth prospect, and other criteria
connected with company growth.
The pandemic, which began in February 2020 in Indonesia, has disruptive effects.
Numerous sectors have been declined since 2020. These effects are still ongoing with
fluctuating patterns in the stock market—a systematic risk commonly known as beta.
Systematic risk is an external factor which uncontrollable by the firm. The firms whose stocks
traded on the stock market would have an uncommon situation than before the pandemic era.
Indonesia Composite Index fell approximately 35% from 6013.699 to 3911.716 in March
2021. After sharply declining, the Indonesia Composite Index gradually has risen till now.
Some stocks have not been recovered to the price before. The disruption of company value can
be caused by the global economic condition.
The market model specifies a relationship between the returns for individual assets and
a market factor. Blume (1970) stated the empirical results suggest that the choice of a particular
method of assessing future performance or predictive distributions of future returns of
portfolios using historical data is of consequential importance in obtaining accurate
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assessments. Black (1972) had concluded the traditional fo rm of the Capital Asset Pricing
Model (CAPM) states that the expected excess return on a security is equivalent to its level of
systematic risk times the expected excess return on the market portfolio.
CAPM has limitations about the measurement and has difficulties implementing valid
tests of the model (Fama and French, 2004). Fama and French (2004) conclude that most of
the important models are built on unrealistic assumptions which must be practically tested. The
CAPM risk-return relationship has been tested empirically, the empirical evidence is generally
mixed (e.g., Lintner, 1965; Black, 1972; Levy, 1978).
Although the CAPM is criticized for the assumptions of the model, such as unrestricted
risk-free borrowing and lending, the investors only care about the risk and return of one-period
portfolio returns. Elbannan (2014) has concluded Market Beta explains the expected returns,
in addition to the proxy of the market portfolio of all risky assets. Many industries depend on
this model to determine its price in the market.
In this research, the risk-return relationship between stock returns and the market return
is reexamined using the Ordinary Least Square method compared to Quantile Regression. The
Quantile Regression is a statistical term describing a division of observations into certain
defined intervals based upon the values of the data, and the return quantile of a specific stock
could show the relative magnitude of its return in comparison with the entire set of stock
observations.
2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
Zero Beta Model
The index model was suggested by Sharpe (1963) and Gibbons (1982). The risk is usually
measured by variability between the asset’s return and an appropriately defined hedging
portfolio.

E(̃
R it ) = γ0 + ∑K
j=1 βij γj …………………………………….………………………. (1)
i = 1, 2, 3, …, N
Where:
E (̃
R it ) = expected return on the i-th security in period t;
𝛾0
= risk-free rate (if it exists) or the expected return on a zero-beta portfolio.
βij
= a measure (As defined by a particular model) of association between the
N
K

returns on security i and the returns on a portfolio designed to hedge risk j.
= number of securities
= number of risks.

The b ij usually are not observable. This method relies on proxies or estimates that
necessarily contain measurement error.
Gibbons (1982) had formulated statistical statement for his research:
̃ it = αi + βi R
̃ mt + η̃it
R

, i = 1, 2, … , N , t = 1, 2, … , T ……………………………. (2)
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Where:
̃
R it
= return on asset i in period t
̃
R mt
= return on the market portfolio in period t
̃ it,R
̃ mt)
cov (R
̃
𝑣𝑎𝑟(R mt)

βi

=

η̃ i

= a random disturbance

Them we can transform equation (2) into equation (3) below.
̃ it ) = αi + βi E(R
̃ mt ) ………………………………………………………………… (3)
E(R
Systematic versus Firm-Specific Risk
Focused on risk by separating the actual rate of return on any security (i) into the sum of
its previously expected value plus an unanticipated surprise (Bodie et al., 2018):
Ri = E(Ri) + unanticipated surprise ………………………………………………………… (4)
The unanticipated component of the stock return can be due either to unexpected
developments in issues that are particular to the firm or to unexpected changes in conditions
that affect the broad economy. The market factor (m) measures unanticipated developments in
the macroeconomy. ei measures only the firm-specific surprise. As a surprise, it has zero
expected value. m and e i are assumed to be uncorrelated because e i is firm-specific. It is
independent of shocks to the common factor that affect the entire economy. The variance of ri
thus arises from two uncorrelated sources, systematic and firm-specific. The index model can
be written as the regression equation:
Rit = αi + βi Rmt + eit ………………………………………………….…………………….. (5)
The intercept of this equation (α) is the security’s expected excess return when the market
excess return is zero. Beta () is the amount by which the security return tends to increase or
decrease for every 1% increase or decrease in the return on the index, and therefore measures
the security’s sensitivity to the market index. ei is the zero-mean, firm-specific surprise in the
security return in t (residual).
The model is merely a way to describe the typical relation between market returns and
returns on particular firms. The beta of the market index is 1. Cyclical stocks have higher-thanaverage sensitivity to the broad economy and therefore have betas greater than 1. The betas of
defensive stocks are less than 1.
Quantile Regression
Koenker and Bassett (1978) argued that the conventional least squares estimator might
be seriously deficient in linear models with non-Gaussian errors. They introduce a new class
of statistics for the linear model, which is named "regression quantiles" since it appears to have
analogous properties to the ordinary sample quantiles of the location model. Natural
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generalizations based on regression quantiles of linear combinations of sample quantiles and
trimmed means which appear to have promising robustness properties, are then proposed for
the general linear model.
The quantile regression technique is a very powerful tool in uncovering
heteroskedasticity in a regression model (Atkins and Ng, 2014). Using quantile regression for
the CAPM model with n observations, the individual return (R it) and the market return (Rmt)
for t = 1, 2, …, n, the t-th quantile regression coefficients, 𝛼̂ 𝜏 and 𝛽̂𝜏 minimize the following
objective function:
∑t: R −α̂ −β̂ R ≥0 𝜏|𝑅𝑖𝑡 − 𝛼̂𝜏 − 𝛽̂𝜏 | + ∑t: R −α̂ −β̂ R <0(1 − 𝜏)|𝑅𝑖𝑡 − 𝛼̂𝜏 − 𝛽̂𝜏 |
it
τ
τ mt
it
τ
τ mt
……… (6)
where 0 < τ < 1 determines the desired conditional quantile of interest.
3. DATA AND METHODS
The weekly data are used to measure the return and the systematic risk (). The data are
processed using Ordinary Least Square (OLS) Regression and Quantile Regression (QR) using
Gretl software.
The individual stock return is counted by:

Rt =
Rt
Pt
Dt

Pt −Pt−1 +Dt
Pt−1

…………………………………………………………….…………… (7)

Where:
= the stock return at t period
= the stock price at t period
= the dividend at t period
The market return is counted by:

R_IHSGt =

IHSG t−IHSGt−1
IHSG t−1

…………………………………………………...….…………… (8)

Where:
IHSGt = the composite index return at t period
IHSGt = the composite index value at t period
The equation model:
R_stock code,t = α stock code,t + β stock code,t R_IHSG,t + eit …………………………………......……. (9)
The beta, the regressor parameters and error term are estimated using Gretl statistical
software.
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The research framework:
IDX30 members
filtering

Determined the better
equation using Hannan Quinn Proposition

Collecting data of stocks
price and composite index

OLS Regression
Equation (HAC)

Counting the
return

Estimating the
parameters

Quantile
Regression
(HAC) Equation
HAC covariance estimation provides a statistically valid way to use least squares when
the data are also autocorrelated. Standard errors will be robust with respect to both
heteroskedasticity and autocorrelation. This estimator abbreviation is HAC, which stand s for
heteroskedasticity autocorrelated consistent (Adkins, 2018). The significant level of p -value in
this research are 0.05 and 0.01 for estimated parameters.
The Hannan-Quinn criteria are used to determine the best equation for each stock return
equation. Suzuki (2012) proved that the Hannan-Quinn proposition is true for linear regression
and autoregression, consistent with Hannan and Quinn (1979). The equations compared by
Hannan-Quinn value, which has the smallest value, were chosen.
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Number Stocks Code
1
ADRO
2
ANTM
3
ASII
4
BBCA
5
BBNI
6
BBRI
7
BBTN
8
BMRI
9
CPIN
10
GGRM
11
HMSP
12
ICBP
13
INDF
14
INKP
15
INTP
16
KLBF
17
MNCN
18
PGAS
19
PTBA
20
SMGR
21
TLKM
22
UNTR
23
UNVR
Source: Author computation.

Table 1. Sample
Name
Adaro Energy Tbk.
Aneka Tambang Tbk.
Astra International Tbk.
Bank Central Asia Tbk.
Bank Negara Indonesia (Persero) Tbk.
Bank Rakyat Indonesia (Persero) Tbk.
Bank Tabungan Negara (Persero) Tbk.
Bank Mandiri (Persero) Tbk.
Charoen Pokphand Indonesia Tbk.
Gudang Garam Tbk.
H.M. Sampoerna Tbk.
Indofood CBP Sukses Makmur Tbk.
Indofood Sukses Makmur Tbk.
Indah Kiat Pulp & Paper Tbk.
Indocement Tunggal Prakarsa Tbk.
Kalbe Farma Tbk.
Media Nusantara Citra Tbk.
Perusahaan Gas Negara Tbk.
Bukit Asam Tbk.
Semen Indonesia (Persero) Tbk.
Telekomunikasi Indonesia (Persero) Tbk.
United Tractors Tbk.
Unilever Indonesia Tbk.

4. RESULTS
Data highlighted in yellow indicates the lowest value of Hannan-Queen criteria for each
stock return equation.
Table 2. Ordinary Least Square and Quantile Regression Results
R_IHSG
Ordinary Least Square (OLS) with HAC
Stock
Return
Code

R_ADRO

const

0.0031

pvalue

0.5891

Beta

1.5386

pvalue

<0.0001

HannanQuinn

-228.3164

Quantile Regression (QR) with HAC
tau
()

const

Beta

pvalue

0.05

-0.0787

<0.0001

1.914

<0.0001

-201.2328

0.25
0.5

-0.0219

0.0104

1.321

<0.0001

-232.6358

-0.0017

0.7653

1.048

<0.0001

-238.8773

0.75

0.0271

0.0123

1.124

0.0005

-210.8686

0.95

0.0886

0.0011

1.315

<0.0001

-139.6188

p-value

HannanQuinn
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R_IHSG
Ordinary Least Square (OLS) with HAC
Stock
Return
Code

R_ANTM

R_ASII

R_BBCA

R_BBNI

R_BBRI

R_BBTN

R_BMRI

R_CPIN

const

0.0202

-0.0025

-0.0010

-0.0039

-0.0009

-0.0020

-0.0021

0.0008

pvalue

0.0224

0.5753

0.6960

0.3514

0.8260

0.7765

0.5931

0.8736

Beta

2.2618

1.3339

1.0814

1.7357

1.4509

1.7604

1.3952

1.4286

pvalue

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

HannanQuinn

-170.8386

-279.9958

-338.6775

-281.3187

-271.842

-202.6275

-297.8855

-247.2233

Quantile Regression (QR) with HAC
tau
()

const

Beta

pvalue

0.05

-0.0749

0.0008

2.188

<0.0001

-147.0449

0.25

-0.0274

0.0165

2.07

<0.0001

-181.794

0.5

0.0058

0.4648

1.884

<0.0001

-183.0573

0.75

0.0493

0.0181

2.162

<0.0001

-143.345

0.95

0.1590

<0.0001

2.726

<0.0001

-85.0229

0.05

-0.0637

<0.0001

1.146

<0.0001

-251.3098

0.25

-0.0250

0.0002

1.249

<0.0001

-283.492

0.5

-0.0054

0.2121

1.313

<0.0001

-286.5111

0.75

0.0154

0.0712

1.398

<0.0001

-262.5116

0.95

0.0592

<0.0001

1.806

0.0014

-195.2404

0.05

-0.0388

0.0004

1.252

<0.0001

-266.5675

0.25

-0.0161

<0.0001

0.911

<0.0001

-335.8155

0.5

-0.0004

0.8987

0.956

<0.0001

-339.3471

0.75

0.0118

0.0162

1.071

<0.0001

-325.8557

0.95

0.0481

<0.0001

1.332

<0.0001

-291.5594

0.05

-0.057

0.0006

1.833

0.0009

-212.5336

0.25

-0.0285

<0.0001

1.702

<0.0001

-276.5216

0.5

-0.0073

0.1677

1.559

<0.0001

-280.7184

0.75

0.0145

0.0547

1.844

<0.0001

-259.9036

0.95

0.0588

<0.0001

1.583

<0.0001

-223.1379

0.05

-0.0589

0.0031

1.898

0.0135

-200.9607

0.25

-0.0195

0.0004

1.55

<0.0001

-270.9243

0.5

-0.0027

0.5581

1.584

<0.0001

-284.4970

0.75

0.0183

0.0273

1.299

<0.0001

-264.7477

0.95

0.0600

0.0003

1.231

<0.0001

-189.4551

0.05

-0.0915

<0.0001

1.371

<0.0001

-169.3953

0.25

-0.0328

0.0007

1.776

<0.0001

-223.0865

p-value

HannanQuinn

0.5

-0.0096

0.1465

1.732

<0.0001

-225.2635

0.75

0.0243

0.0375

2.048

<0.0001

-196.4400

0.95

0.1024

0.0343

2.648

<0.0001

-120.7670

0.05

-0.0573

<0.0001

1.655

<0.0001

-237.2002

0.25

-0.0214

0.0006

1.4530

<0.0001

-288.2377

0.5

0.0022

0.5969

1.262

<0.0001

-302.3740

0.75

0.014

0.0065

1.23

<0.0001

-289.9447

0.95

0.0500

0.0001

1.058

0.0094

-232.4493

0.05

-0.0573

<0.0001

1.297

<0.0001

-231.2286

0.25

-0.0290

<0.0001

1.198

<0.0001

-257.7769

0.5

-0.0039

0.5173

1.516

<0.0001

-250.2733

0.75

0.0264

0.0039

1.674

<0.0001

-227.2446

115

Proceeding

R_IHSG
Ordinary Least Square (OLS) with HAC
Stock
Return
Code

R_GGRM

R_HMSP

R_ICBP

R_INDF

R_INKP

R_INTP

R_KLBF

R_MNCN

const

-0.005

-0.0064

-0.0037

-0.0023

0.0026

-0.0062

-0.0007

-0.0074

pvalue

0.4267

0.1552

0.3288

0.5957

0.7308

0.1334

0.8770

0.0974

Beta

0.8795

1.0001

0.5939

0.8017

1.9585

1.3577

0.8551

1.4330

pvalue

<0.0001

<0.0001

0.0040

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

HannanQuinn

-231.3622

-247.7344

-281.4556

-278.6546

-209.3920

-258.6913

-249.2072

-221.4045

Quantile Regression (QR) with HAC
tau
()

const

p-value

Beta

pvalue

HannanQuinn

0.95

0.0726

0.0104

1.801

0.0504

-149.8169

0.05

-0.0883

0.0001

0.36

0.0777

-185.5474

0.25

-0.0298

<0.0001

0.9040

<0.0001

-253.8087

0.5

-0.0136

0.0067

0.892

<0.0001

-256.9441

0.75

0.0138

0.0879

1.207

<0.0001

-217.3999

0.95

0.1025

0.0334

0.145

0.9391

-121.4278

0.05

-0.0845

<0.0001

0.412

0.2499

-215.2878

0.25

-0.0304

<0.0001

1.026

<0.0001

-249.8039

0.5

-0.0103

0.0355

1.013

<0.0001

-255.0554

0.75

0.0116

0.2773

0.99

0.0007

-230.0337

0.95

0.0851

0.0001

1.497

0.0047

-161.2412

0.05

-0.0482

0.1096

0.923

<0.0001

-205.6694

0.25

-0.0233

<0.0001

0.487

0.0173

-280.7307

0.5

-0.0037

0.3645

0.509

<0.0001

-298.3583

0.75

0.0126

0.0556

0.74

0.0015

-283.4656

0.95

0.0539

0.0015

0.48

0.4000

-225.6672

0.05

-0.0489

0.0086

0.661

0.0510

-224.5401

0.25

-0.0298

<0.0001

0.823

<0.0001

-279.2667

0.5

-0.0012

0.8303

0.669

0.0004

-279.1109

0.75

0.0176

0.0118

0.565

<0.0001

-262.8973

0.95

0.0651

<0.0001

1.007

<0.0001

-216.8761

0.05

-0.0874

<0.0001

2.123

<0.0001

-189.9449

0.25

-0.0429

<0.0001

1.714

<0.0001

-203.9722

0.5

-0.0091

0.3875

1.94

<0.0001

-201.8706

0.75

0.0427

0.0003

2.103

<0.0001

-186.4326

0.95

0.1168

<0.0001

1.765

0.0001

-135.1061

0.05

-0.0858

0.0004

1.006

0.2028

-179.7697

0.25

-0.0309

<0.0001

1.407

<0.0001

-265.3902

0.5

-0.0122

0.0132

1.43

<0.0001

-270.1446

0.75

0.0100

0.2871

1.523

<0.0001

-238.9458

0.95

0.0752

<0.0001

1.046

0.0147

-192.9738

0.05

-0.0586

<0.0001

0.886

0.0361

-239.4645

0.25

-0.0345

<0.0001

0.903

0.0005

-263.8976

0.5

-0.0060

0.3311

0.438

0.0420

-261.4990

0.75

0.0214

0.0132

0.6710

0.0036

-230.6418

0.95

0.0794

0.0510

0.975

0.0007

-155.0059

0.05

-0.0744

<0.0001

1.2300

<0.0001

-207.6212

0.25

-0.0462

<0.0001

1.157

<0.0001

-234.7636

0.5

-0.0186

0.0194

1.231

<0.0001

-223.4886
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R_IHSG
Ordinary Least Square (OLS) with HAC
Stock
Return
Code

R_PGAS

R_PTBA

R_SMGR

R_TLKM

R_UNTR

R_UNVR

const

-0.0031

0.0024

-0.0043

-0.0004

0.0023

-0.0070

pvalue

0.5162

0.6047

0.4125

0.9062

0.6939

0.1049

Beta

2.1196

1.1399

1.4424

1.1076

0.7883

0.6274

pvalue

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

<0.0001

HannanQuinn

-246.9444

-263.4683

-227.5511

-301.4990

-250.4869

-276.1618

Quantile Regression (QR) with HAC
tau
()

const

p-value

Beta

pvalue

HannanQuinn

0.75

0.0196

0.1768

1.461

<0.0001

-193.8353

0.95

0.0989

<0.0001

1.904

<0.0001

-136.1041

0.05

-0.0750

<0.0001

1.827

<0.0001

-196.0542

0.25

-0.0302

0.0009

2.244

<0.0001

-232.9481

0.5

-0.0002

0.9751

2.001

<0.0001

-246.8816

0.75

0.0275

0.0001

2.192

<0.0001

-236.7972

0.95

0.0756

0.0005

2.523

<0.0001

-181.9845

0.05

-0.0591

<0.0001

1.041

0.0213

-218.1104

0.25

-0.0275

<0.0001

1.06

<0.0001

-255.5568

0.5

0.0013

0.8115

0.984

<0.0001

-268.5046

0.75

0.023

0.0087

1.282

<0.0001

-245.8463

0.95

0.0827

<0.0001

1.31

0.0166

-182.1851

0.05

-0.0833

0.0357

1.615

0.1804

-159.2543

0.25

-0.0343

<0.0001

1.322

<0.0001

-228.9389

0.5

-0.0094

0.0807

1.582

<0.0001

-239.7506

0.75

0.0181

0.1175

1.541

0.0002

-215.5318

0.95

0.094

0.0003

1.484

0.0852

-153.5323

0.05

-0.0512

<0.0001

0.914

<0.0001

-267.1574

0.25

-0.0183

0.0010

0.964

<0.0001

-293.2977

0.5

-0.0044

0.3683

1.051

<0.0001

-299.0931

0.75

0.0262

0.0003

1.102

<0.0001

-276.5277

0.95

0.0654

<0.0001

1.345

<0.0001

-238.4684

0.05

-0.0659

<0.0001

1.312

0.0004

-227.113

0.25

-0.0303

<0.0001

0.847

<0.0001

-264.6729

0.5

-0.0075

0.2381

0.779

0.0005

-255.2508

0.75

0.0288

0.0046

0.855

0.0068

-225.5978

0.95

0.0928

0.0002

0.798

0.3297

-152.09

0.05

-0.0709

<0.0001

0.736

0.1880

-227.8876

0.25

-0.0325

<0.0001

0.73

0.0005

-265.3998

0.5

-0.0083

0.1349

0.565

0.0038

-278.8342

0.75

0.0172

0.0099

0.529

0.0106

-260.5426

0.95

0.0761

<0.0001

0.556

0.2381

-196.2854

Source: Author computation.
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The chosen equation is summarized in table 3 below:
Table 3. Regression Equation Summary

R_IHSG
Stock
tau
Return
const p-value
()
Code
R_ADRO
0.5 -0.0017 0.7653
R_ANTM
0.5 0.0058 0.4648
R_ASII
0.5 -0.0054 0.2121
R_BBCA
0.5 -0.0004 0.8987
R_BBNI
-0.0039 0.3514
R_BBRI
0.5 -0.0027 0.5581
R_BBTN
0.5 -0.0096 0.1465
R_BMRI
0.5 0.0022 0.5969
R_CPIN
0.25 -0.0290 <0.0001
R_GGRM
0.5 -0.0136 0.0067
R_HMSP
0.5 -0.0103 0.0355
R_ICBP
0.5 -0.0037 0.3645
R_INDF
0.25 -0.0298 <0.0001
R_INKP
0.0026 0.7308
R_INTP
0.5 -0.0122 0.0132
R_KLBF
0.25 -0.0345 <0.0001
R_MNCN 0.25 -0.0462 <0.0001
R_PGAS
-0.0031 0.5162
R_PTBA
0.5 0.0013 0.8115
R_SMGR
0.5 -0.0094 0.0807
R_TLKM
-0.0004 0.9062
R_UNTR 0.25 -0.0303 <0.0001
R_UNVR
0.5 -0.0083 0.1349
Source: Author computation.

Beta

p-value

HannanQuinn

Regression
Type

1.0476
1.8841
1.3132
0.9564
1.7357
1.5844
1.7321
1.2617
1.1984
0.8924
1.0127
0.5086
0.8229
1.9585
1.4299
0.9032
1.1568
2.1196
0.9838
1.5818
1.1076
0.8474
0.5646

<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.0005
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
<0.0001
0.0038

-238.8773
-183.0573
-286.5111
-339.3471
-281.3187
-284.4970
-225.2635
-302.3740
-257.7769
-256.9441
-255.0554
-298.3583
-279.2667
-209.3920
-270.1446
-263.8976
-234.7636
-246.9444
-268.5046
-239.7506
-301.4990
-264.6729
-278.8342

QR
QR
QR
QR
OLS
QR
QR
QR
QR
QR
QR
QR
QR
OLS
QR
QR
QR
OLS
QR
QR
OLS
QR
QR

All Beta parameters have positive values and are significant at level 0.01 using weekly
return data. Some constant parameters (intercept of this equation (α)) have significant values
at levels 0.01 and 0.05. These results indicated the security’s expected excess return when the
market excess return is zero. The equations which have significant constant parameters and all
from Quantile Regression are:
R_CPIN
= −0.0290 + 1.1984 R_IHSG ,  = 0.25 …………………………..………. (10)
R_GGRM

= −0.0136 + 0.8924 R_IHSG ,  = 0.50 ………………………………..…. (11)

R_HMSP

= −0.0103 + 1.0127 R_IHSG ,  = 0.50 ………………………………..…. (12)

R_INDF

= −0.0298 + 0.8229 R_IHSG ,  = 0.25 ……………..……………………. (13)
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R_INTP

= −0.0122 + 1.4299 R_IHSG ,  = 0.50 ……………..……………………. (14)

R_KLBF

= −0.0345 + 0.9032 R_IHSG ,  = 0.25 ………………………………….. (15)

R_MNCN

= −0.0462 + 1.1568 R_IHSG ,  = 0.25 ………………………………..…. (16)

R_UNTR

= −0.0303 + 0.8474 R_IHSG ,  = 0.25 ….……………………….………. (17)

The constant parameter has a negative value indicating the stock return under pressure,
excluding market return volatility. The firm which has a significant constant parameter () has
other unknown factors. The lowest constant parameter is held by R_MNCN; the highest is
R_HMSP. From Table 4, the lowest  is held by R_ICBP with  = 0.5086, and the highest  is
held by R_PGAS with  = 2.1196.
Table 4. Beta Summary from The Lowest

Stock Return
Code
R_ICBP
R_UNVR
R_INDF
R_UNTR
R_GGRM
R_KLBF
R_BBCA
R_PTBA
R_HMSP
R_ADRO
R_TLKM

Beta

Sub Sector

0.5086
0.5646
0.8229
0.8474
0.8924
0.9032
0.9564
0.9838
1.0127
1.0476
1.1076

Food and Beverages
Cosmetics and Household
Food and Beverages
Wholesale
Tobacco Manufacturers
Pharmaceutical
Bank
Coal Mining
Tobacco Manufacturers
Coal Mining
Telecommunication
Advertising, Printing, and
R_MNCN
1.1568
Media
R_CPIN
1.1984
Animal Feed
R_BMRI
1.2617
Bank
R_ASII
1.3132 Automotive and Components
R_INTP
1.4299
Cement
R_SMGR
1.5818
Cement
R_BBRI
1.5844
Bank
R_BBTN
1.7321
Bank
R_BBNI
1.7357
Bank
R_ANTM
1.8841
Metal and Mineral Mining
R_INKP
1.9585
Pulp and Paper
R_PGAS
2.1196
Energy
Source: Author computation.
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5. CONCLUSION
This study estimates the recent condition of firm systematic risk, which is listed in IDX30
from March 2020 till the end of July 2021. The equations were estimated using Ordinary Least
Square and Quantile Regression. Quantile Regression method outcome is used more than
Ordinary Least Square, after filtering by Hannan-Quinn criteria. The single index model has
practically benefited from its simplicity.
Some return of the stock equation has a significant constant parameter (), and all have
a negative value. The negative value indicates the stock's return is affected by an unsystematic
risk, which is unique for each firm. In the pandemic era nowadays, the management decision
is very important to make sustainable earnings. The controllable risk should be managed
effectively.
Practically, this research can give a description of systematic risk from IDX30 stock
members. Investors can be aware of the market volatility which affects the stock’s return. The
higher value of beta of a stock’s return could lead to higher capital losses in the downward
market.
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THE ANALYSIS OF THE ROLE OF EXTERNAL GOVERNMENT AUDITORS IN
AUDITING AND FORESIGHTING THE GOVERNMENT FINANCIAL SECTOR
IN DIGITAL TRANSFORMATION ERA

Agus Joko Pramono a, Bahrullah Akbarb, Firdaus Amyarc, Hery Subowo a

ABSTRACT
This research aims to explore the prevalence of digital information technology among
external government auditors in their audits and foresight role. This research applies the
foresight theory lens, stating that to reach its maturity level, the Indonesian Supreme Audit
Institution (BPK) needs to conduct its foresight role to benefit stakeholders. This research
employs a qualitative case study approach applying a closed and open -ended questionnaire
with 76 BPK’s auditors as respondents. The data are analyzed using qualitative thematic and
content analysis utilizing NVivo qualitative research software. The results show that BPK
needs to fully apply digital information technology in its audits of government financial sectors.
Some key factors determine the audits' success, namely data integration, network, application,
commitment, and work culture. BPK needs to enhance its foresight function for financial sector
institutions that will benefit the government and society amid uncertain conditions.
Keywords: Digital Information Technology, External Audit, Foresight Role, Government
Financial Sector.

1. INTRODUCTION
In the last few decades, we have seen an exponential improvement in technology (Nagy
et al., 2013). This change has been fast and has significantly re-shaped our daily lives (Zheng
et al., 2021). In the last one and a half years, this change has been accelerated by the Covid-19
pandemic, which has forced people to adapt to digital technology in a short time. An example
is the use of virtual meetings that have become so commonplace that we did not imagine it two
years ago. During the pandemic, most business activities have been carried out virtually,
applying video conferencing technology platforms (Yi, 2021).
During the pandemic, we felt that we could transform digitally quickly without
compromising the effectiveness of our work. Even in several fields, information technology
offers opportunities to provide added value, such as cost efficiency and innovations (Lungu et
al., 2021). The changes include the use of artificial intelligence, robotic process automation,
cloud computing, blockchain, big data analytics, machine learning, and others (Van Thiel &
a
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Van Raaij, 2019; BPK 2021).
Internet-based processes are able to play an important role in supporting resilience from
global slowdown (Peng et al., 2021). For example, tourism, retail, and record industries have
been seriously affected and experiencing setbacks by the pandemic, and unless they shift their
business processes towards digital paradigm dramatically, they are not able to discover
sustainable recovery paths (Orîndaru et al., 2021).
One indication of digital transformations is a change in the way people interact that is
not limited by space and time. For example, banks have massively closed their branches and
were replaced with digital banking services, which include many digital services on the one
hand, including opening and closing accounts (Wadesango & Magaya, 2020). Furthermore, the
process of credit-granting analysis has also been applying artificial intelligence (Van Thiel &
Van Raaij, 2019), and this has been followed by fintech businesses and financial start-ups
(Jakšič & Marinč 2019).
A shift in the digital paradigm also occurs in the government sectors. State financialrelated institutions, including state-owned banks, state-owned non-bank financial institutions
such as insurance, asset guarantors, etc., have been experiencing digital transformation in their
business processes. For instance, one of the biggest Indonesian state -owned banks, Bank
Mandiri, has been changing into a modern digital retail bank by offering digital native including
Livin’ by Mandiri mobile application, digital channel, and the use of artificial intelligence in
most of its major business processes (Christabel, 2021; Mandiri, 2021; BI, 2021 ). One of the
state-owned insurance companies, Jasa Raharja, specializing in traffic accident insurance, has
provided real-time hosts to hospitals and digital payment systems using reliable applications
(Purwantono, 2021).
The central bank and other government institutions serving as regulators also support
digital regulations for financial services in Indonesia so that the digitization of services can be
implemented sustainably. Indonesian Central Bank or Bank Indonesia (BI), for instance, has
initiated digitalization to support the integration of the national digital economy and finance,
encouraging banking digitization through the Open Application Programming Interface (Open
API), and developed fintech and banking interlinks (Akbar, 2014; Haryono, 2021; BI, 2021).
Through collaboration with various institutions, BI also took the initiative to expand digital
programs to regions to accelerate the use of payment instruments and channels such as QR
Code Indonesian Standard (QRIS), the use of e-commerce platforms for payment of taxes
across local governments (Haryono, 2021; BI, 2021).
This change requires a transformation in the supervision, inspection, and audit of
government financial institutions. One of the significant transformations is big data analytics
to support audit activities (Prem & Marthandan, 2018; Dagilienė and Klovienė, 2019). Big data
analytics help auditors obtain red flags and anomalies using trend analysis, profile auditees,
and gain insight into entities’ business networks. Big data analytics can h elp auditors reduce
errors in audit judgment (Ahmad, 2019). Big data analytics can be applied to formulate various
analytical models to support audit opinions, conclusions, and findings (Newman et al., 2021).
It is also used to collect audit evidence, to record the ongoing audit process, including the
quality control process, and to monitor follow-up on audit results recommendations process
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online (Dagilienė & Klovienė, 2019).
Indonesian Supreme Audit Institution or Badan Pemeriksa Keuangan (BPK), as the only
government external audit institution, has also experienced changes in its business processes
due to the impact of digital transformation and the Covid-19 pandemic (BPK, 2020). The
transformation, for instance, includes the adjustment of audit procedures to minimize activities
requiring physical interaction with the auditee, the change in obtaining audit evidence,
communication and audit correspondence, and risk assessment methods (BPK, 2021).
Furthermore, the use of big data analytics strengthens one of the important roles of BPK,
namely foresight services for financial institutions, especially fiscal and monetary policies, in
addition to oversight and insight (BPK, 2021). The foresight will accelerate BPK's maturity.
Big data analytics has allowed BPK to analyze large, varied, and interrelated data from various
sources. This can be done by using a mathematical and statistical approach to create indications
that may be used by financial institutions or as a comparison for the calculations of various
government monetary and fiscal policies (BPK, 2021).
The role of foresight has been carried out by Brazil's Supreme Audit Institution (SAI).
SAI of Brazil has carried out a foresight audit by forecasting policy implications and also
predicting risks to improve public administration governance facilitating sustained changes in
public administration (Putra, 2020; Bertok, 2018; OECD, 2017). BPK can conduct foresight in
financial institutions by means of long-term fiscal projections, horizon scanning, scenario
planning, and pattern recognition (OECD, 2015). BPK can use types of diagnostic analytics,
predictive analytics, and prescriptive analytics. Although it is not explicitly stated in the laws
and regulations the role of BPK's foresight (Putra, 2020), BPK can inc lude the foresight
function of government financial institutions in several types of audits, especially performance
audits (Arfianto 2010; Putra 2020; Asshiddiqie 2006; Pramono 2016). Even though foresight
is expensive, however, this can be a key factor for future-oriented activities and a culture of
forward-thinking (Havas et al., 2010; GCPSE, 2014).
Based on the problems and conditions above, this study was conducted to find out (1) the
prevalence of digital information technology in audits at the BPK, (2) the role of BPK's
foresight with the utilization of digital transformation technology, and (3) how the digital
transformation in audits and foresight role can assist BPK in auditing the government financial
sector.

2. THEORITICAL FRAMEWORK
This research applies the foresight theory lens. Foresight theory develops from the idea
that all human perception is characterized by a future intention linking to experience rooted in
the past and cannot be regarded as separate forms of thinking (Hideg, 2007). Slaughte r (1995)
explains “a universal human capacity which allows people to think ahead, consider, model,
create and respond to future eventualities. Founded on the rich and inclusive environment of
the human brain-mind system which, crudely put, has complex neural ‘wiring’ to support an
extended model of a perception whose main functions are proactive and facilitating”. As an
organization, BPK in nature has the ability to think ahead for its existence to increase at the
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maturity level, which is primarily to provide benefits to stakeholders. This foresight function
is strengthened by digital transformation and big data analytics.

3. DATA AND METHODS
This research applies a qualitative case study approach. A case study is defined as a
strategy to conduct an in-depth exploration of an organization, event, or individuals in a
particular context (Creswell 2009; Stake 1995). This study uses a closed and open -ended
questionnaire with a total number of 76 BPK’s auditors. The data are analyzed using qualitative
thematic and content analysis, which is a method for identifying, analyzing, and reporting
themes within data (Bryman, 2012; Amyar et al., 2019). The initial themes are identified from
the questionnaires, and then the authors search for meaning and patterns from the themes. The
authors use word frequency query in NVivo qualitative research software to analyze the most
common and frequently used words in each topic. This research applies respondent validation
to add validity and credibility of data by seeking oral feedback and confirmation from particular
respondents in relation to the answers that have been given through questionnaires.

4. RESULT
The prevalence of digital information technology among external government
auditors
The first question addressed in this research relates to the prevalence of digital
information technology among external government auditors. According to Figure 1, 80
percent of auditors agree and strongly agree that they have been applying digital information
technology in almost their work. On the other hand, under two percent of auditors feel that they
only partially use it (disagree and strongly disagree).
Figure 1: The prevalence of the application of digital information technology
Digital information technology are prevalent in
audits
1%

1%

32%

18%

48%

Strongly Disagree

Disagree

Neutral

Agree

Strongly Agree
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Table 1: Digital information technology in audit assignments
(NVivo word frequency query)
Word

Count

Weighted
Percentage

Application

120

8,14%

Data

93

5,54%

Network

34

2,02%

Entity

30

1,78%

System

22

1,31%

Based on word frequency query in NVivo qualitative software in Table 1, the top five
forms of digital assistance relate to the use of audit applications (8.14% of total words counted).
Auditor 3 mentioned that “the use of SiAP LK application to gather evidence and document
the results digitally help our audits to be carried out efficiently and effectively.” In addition,
most auditors explained that audit evidence in the form of digital data, internet networks, and
digital information systems are among the digital forms that are widely used by auditors.
Table 2: Obstacles in implementing digital technology during the audit
(NVivo word frequency query)
Word

Count

Weighted
Percentage

Data

57

4,32%

Application

32

2,43%

Network

21

1,59%

Entity

17

1,29%

Resources

13

0,99%

However, some respondents said that digital technology sometimes did not run smoothly
during the audit. There are obstacles that are difficult to solve in the field, making the audit
take longer, and other considerations are needed to resolve the problem. According to Table 2,
the most important factor constraining the application of digital technology is related to data
where "the information system has not been integrated into the BPK and the auditee system"
(Auditor No. 22) “in a real-time manner” (Auditor No. 5) resulting in "difficulty in
coordinating, collecting, and processing data" (Auditor No. 66) so that there must be
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“synchronization of data between applications” (Auditor No. 68). The second is associated
with “applications that are less user friendly” and “applications that do not make it easier
because many physical inputs/outputs are still required” (Auditor No. 10). Furthermore,
Auditor No. 24 explained that "there are different application platforms that are not
integrated."
Some auditors argue that the server, internet, and network problems sometimes hinder
them in completing the audit assignments. With such large and massive data, server and
network speed determine the auditor's work (Auditors No. 3, 7, 14, 18, 20, 22, 24, 27, 29, and
52). Another factor affecting the assignments is the competence of the auditors. The number of
new technologies and applications requires them to always update their knowledge of
technology, not only conventional audit techniques (Auditor No. 16). In addition to the ability,
digital culture and commitment from the leadership and all auditors, as well as auditees, need
to be improved (Auditor No. 5, 22, 27, 41, 53, 60, and 76). Without this kind of support, the
application of digital technology in audits will take a long time to adapt (Auditor No. 35 dan
42). “Leadership commitment is needed to continue to develop digital technology” (Auditor
No. 15). Auditor No. 26 stated the same thing, "commitment from the leadership to technology
development" needs to be maintained. Auditor No. 75 said that “there is a need for leadership
and employee commitment to make the application of digital technology a necessity and a
priority.” Auditor No. 55 added that "the application of digital technology must be part of the
organization's strategic planning." Whatever the conditions, most auditors agree and strongly
agree that BPK needs to carry out a fully digital transformation to implement its audits as
quickly as possible. Auditors believed that digital transformation is necessary but gradually
depends on the readiness of the BPK and the auditees.
The role of BPK's foresight with the use of digital technology transformation
Regarding BPK's foresight role, only 22 percent stated that BPK had carried out its
foresight role. This number is slightly smaller than those who did not express an opinion
whether they had carried out the foresight function or not at 23 percent. When asked about their
readiness for the role of foresight, 39 percent said they were very ready, and 51 percent were
ready.
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Figure 2: BPK’s foresight role
BPK has carried out its foresight role
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Figure 3: Readiness to carry out the role of foresight
Auditors are ready to carry out foresight role.
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There are five main topics that are associated with the question of the form of BPK's
foresight role that can be carried out by BPK (Table 3). The top response is policy. Auditor
No. 28 explained that foresight is very necessary for the context of "evaluating the policies that
will be issued by the government." Several auditors explained more specifically that the policy
is in the context of improving state financial management, which can also provide views to the
government regarding the challenges and opportunities faced by the state in the future
(Auditors No. 12, 26, 55, 62, and 67). The input to this policy is taken from “current data from
past time-series data” (Auditor No. 47). In addition, auditors also mentioned that the foresight
function could be used for forecasting potential fraud from the budgeting process, anticipating
and detecting fraud in state finance, and improving financial management performance
(Auditor No. 14, 15, 23, 28, 36, 58, and 65).
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Table 3: Forms of foresight role that can be performed by BPK
(NVivo word frequency query)
Word

Count

Weighted
Percentage

Policy

84

1,42%

Government

68

1,15%

Advice

61

1,03%

Information

51

0,86%

Entity

48

0,81%

How the digital transformation can assist BPK in auditing and foresight the
government financial sectors
It can be seen in Figure 4 that as many as 92 percent of auditors confirmed (strongly
agree and agree) that the foresight function needs to be carried out in public sector financial
institutions, and 88 percent of auditors strongly agree and agree that the role of foresight will
bring many benefits to both the government and society as a whole.
Figure 4: BPK’s foresight roles on government financial sectors

The need of BPK's foresight role for government
financial sectors
1%

6%
1%

48%

44%

Strongly Disagree

Disagree

Neutral
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Strongly Disagree
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Figure 5: The benefits of BPK’s foresight roles to government and society
The Benefits of BPK's foresight to government and
society
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Table 4: Forms of foresight with government financial sectors
(NVivo word frequency query)
Word

Count

Weighted
Percentage

Policy

100

1,58%

Government

74

1,17%

Advice

66

1,04%

Information

53

0,84%

Finance

47

0,74%

The type of foresight needed by financial institutions is "how foresight can analyze future
trends after the pandemic" (Auditor No. 12) so that government policies can be achieved during
turbulent times. The accuracy of this policy is not only in certain institutions but also for “all
financial institutions that issue strategic policies such as PPATK (Indonesian Financial
Transaction Reports and Analysis Center) and BI (Indonesian Bank Central)” (Auditor No.
6). External auditors must be able to use data mining to be able to predict and mitigate possible
risks in the future so that decision-making and public policies can be accounted for (Auditor
No. 10).
External government auditors must be able to increase accountability and provide
recommendations so that the government can optimize the resources used in the
implementation of government development policies and programs (Auditor No. 26). The
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challenges to efficiency and effectiveness are not easy, and the planning must involve many
parties, including internal government auditors (Auditor No. 33, 56, and 70). For example, in
the midst of the pandemic Covid-19, many businesses went bankrupt; consequently, loan
policies must be evaluated, and BPK provides input on the formulation of new policies (Auditor
No. 41). Furthermore, the auditors also stated that BPK must provide insight before conducting
foresight, and BPK needs to assess the performance of all financial institutions and the potential
for fraud (Auditor No. 2, 22, 33, 34, 58, and 67).
Table 5: Factors constraining the implementation of the foresight role
(NVivo word frequency query)
Word

Count

Weighted
Percentage

Data

195

3,47%

Application

90

1,60%

Technology

84

1,49%

Information

50

0,89%

Government

46

0,82%

The auditors also explained the obstacles that will be faced when the role of foresight has
been fully carried out towards government financial sector institutions. The main obstacle is
associated with data reliability. Auditors often experience problems with the reliability of the
data used in making conclusions. “There are often differences in data even coming from the
same source” (Auditor No. 3). The validity of the data is also sometimes low; hence it must be
reconfirmed (Auditor No 13 and 67). A lot of data are scattered with various applications and
different systems, and they are not integrated properly (Auditor No. 16, 26, 52, 54, and 67).
Some data are not fully digital, so there must be a conversion which is quite time-consuming
(Auditor No 24 and 54).
In addition, the acceptance and cooperation of the auditee is also a determining factor for
the success of the BPK’s audits and foresight (Auditor No 4 and 26). Resistance can occur
when the auditee feels that the audit is annoying and does not provide much benefit (Auditor
No. 11). Therefore, they are not too open to sharing all the data (Auditor No. 16, 19, and 33).
This is coupled with the confidentiality of data that needs to be maintained by government
financial institutions (Auditor No. 6, 16, 19, 33, 46, and 60).
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5. CONCLUSION
The use of digital information technology in BPK audits, and its foresight function is a
must. BPK already uses this technology in its audits partially. Several obstacles are still
encountered in practice. However, the auditors believe that information technology will
gradually be fully implemented. Readiness to integrate data, network, application,
commitment, and work culture are the determining factors for the successful use of digital
information technology. In other professions that have similarities to auditors, such as actuaries
and tax examiners, the use of digital information technology in assisting their work has also
grown rapidly (Mackay, 2021; Doshi and Shah, 2021) and has become a global phenomenon.
During the pandemic, there is a risk of changing the paradigm and assumptions of the
national macro and micro economy (Lutfi, Pricylia, and Hasanuddin, 2020). The foresight
function will be very beneficial for the government and society in the midst of uncertain
conditions. This is in accordance with the foresight theory, which states that as an organization
funded by the people, BPK has the responsibility to provide opinions, predictions, inputs,
recommendations, and foresight for the government so that the policies taken by the
government can be more effective, strong and precise (Hideg, 2007; Slaughter, 1995, BPK
2021).
This research is aimed to explore the application of digital technology in BPK audits and
foresight and the constraints. Therefore, BPK is expected to be able to improve and design
policies so that the use of technology at BPK can be optimized to improve the quality of its
work.
There are some limitations to this research. Future research could use field observation
techniques on auditors conducting audit assignments so that the phenomena can be observed
directly. More respondents in various cross-sectoral audits can also be an added value that
explains this phenomenon in the government financial sector and other sectors.
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THE EFFECT OF EFFICIENCY ON DEBT FINANCING DECISIONS. EVIDENCE
FROM SOUTHEAST ASIAN MANUFACTURING COMPANIES

William Tjong, M.B.A., Ph.D.a* and Sonia Gunawana
ABSTRACT
This study aims to analyze the impact of efficiency on debt financing dan the
moderating role of liquidity. This research is conducted using 233 manufacturing companies
in Singapore, the Philippines, Thailand, Malaysia, Vietnam, and Indonesia from the year 2010
to 2019 as an observation. This research will be conducted using the Stochastic Frontier
Analysis method to obtain efficiency variable, Generalized Method of Moments, and Fixed
effect model in analyzing the effect of efficiency towards debt financing and the mo derating
role of liquidity. This study indicates that efficiency has no significant effect on long-term debt
but has a significant and positive effect on short-term debt. Besides, it is observed that liquidity
did not have any moderating role between efficiency and long-term debt financing.
Keywords: debt financing, efficiency, short-term solvency, capital structure theory.
1. INTRODUCTION
Business is an activity that seeks to make a profit by providing products and services to
customers (Nickels, McHugh, & McHugh, 2016). In running a business, Capital is one of many
aspects that must be appropriately managed. Capital can be obtained internally, such as retained
earnings, and externally such as debt and equity (Chandra, 2014). Companies will tend to use
internal financing to obtain funding, followed by debt, and finally equity (Myers & Majluf,
1984). Between debt and equity, companies will tend to choose to finance their business using
debt first rather than equity; this is because debt has a lower risk than equity (Chandra, 2014).
According to Setiawan & Marwan (2009), there are two types of debt based on their
maturity date, namely short term and long term. Short-term debt is cheaper than long-term debt
but is riskier because it needs to be renewed regularly. Meanwhile, long-term debt is more
stable but more expensive than short-term debt (Rai & Danilevskaia, 2005). Determining the
right mix of various short-term and long-term financing sources is crucial in running a business.
In determining the level of debt, a study conducted by Coleman, Maheswaran, & Pinder
(2010) shows that cash flow volatility and financial flexibility are important determinants. This
is because cash flow volatility can measure whether a business may experience financial
difficulties (Memon et al., 2018). If the company has high volatility cash flow, it will prefer to
fund its company with internal Capital rather than funding with debt. Meanwhile, financial
flexibility is how flexible a company manages its capital structure. If the company ’s financial
flexibility is high, the company can determine funding according to the level of the company’s
capital structure (Legesse & Guo 2020). Both cash flow volatility and financial flexibility
a

Pelita Harapan University

136

Proceeding

depend on the company's efficiency. Cash flow can be considered volatile if there are many
cash flow movements in and out; this can be achieved if the company becomes more productive
(Legesse & Guo, 2020). It can be concluded that company efficiency is essential in running a
business. Thus, examining the effect of company efficiency on debt financing decisions is
important.
The data used in this paper is from manufacturing companies listed in the South East
Asian exchange. Manufacturing data is used because manufacturing companies’ performance
is closely related to efficiency (Legesse & Guo, 2020; Sheu & Yang, 2005). Besides, this study
examines the scope of Southeast Asia. The reason for choosing this area of study is that similar
research has been carried out using the United States (Huang et al., 2018) and cou ntries with
the largest manufacturing companies (Legesse & Guo, 2020). In addition to completing the
scope of this research, the manufacturing industry plays a vital role in Southeast Asian
countries, where manufacturing is one of the three main economic sectors in ASEAN and
contributes 36.6% of total ASEAN GDP in 2018 (The Association of Southeast Asian Nations
(ASEAN), 2019). Hopefully, this research can provide benefits for manufacturing companies
in Southeast Asia by knowing the effect of company efficiency on debt financing decisions.

2. LITERATURE REVIEW
The trade-off theory and the pecking order theory are the main theories explaining the
company’s capital structure decisions. These two theories also state contradictory matters
regarding the effect of efficiency on debt financing decisions. The trade-off theory states that
optimal capital structure is when there is a trade-off between profits and debt financing costs.
According to this theory, profitable companies tend to use debt financing compared to less
profitable companies (Ahmadimousaabad et al., 2013). This happens because when a company
performs better, the probability of financial distress decreases, so they are in a better position
to use high debt capital. Meanwhile, this is different from the pecking order theory, which
states that companies prefer to apply internal Capital first (for example, retained earnings),
followed by debt, and finally in the form of equity in the form of new share issuance (Myers
and Majluf, 1984). So that profitable companies will use internal Capital first rather than
issuing new debt.
Relationship Between Efficiency and Long-term Debt Financing
There are both advantages and disadvantages to using debt as a source of financing. One
main advantage of using debt is that a company can benefit from a tax shield (Modigliani &
Miller, 1963) and minimize agency problems (Jensen & Meckling, 1976). The disadvantage of
using debt is the cost of bankruptcy. If the proportion of debt increases, the probability of
bankruptcy also increases, and this probability can cause financial difficulties (Stiglitz &
Weiss, 1981; Myers, 1977). However, many companies choose debt as a source of financing
(Miller, 1977). There are two sources of debt funding, namely long-term debt, and short-term
debt.
A company will borrow a small amount of long-term debt if the probability of bankruptcy
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is high. Besides that, lenders also tend not to provide loans to this kind of company. One of the
factors that lead a company to experience financial difficulties is inefficiency of a company
(Legesse & Guo, 2020). The high efficiency of a company shows its quality as a company to
creditors, and this reduces the cost of financing on the company’s debt, which leads to a positive
relationship between financial leverage and company efficiency according to the trade-off
theory, and a negative relationship according to the pecking order theory. In the pecking order
theory, the negative relationship is due to the hierarchy of funding sources, starting with
internal financing, then debt, and finally equity. Several previous studies have shown mixed
results regarding the effect of efficiency on capital structure. For example, Mursalim et al.
(2017) and Akhtar et al. (2016) stated that efficiency has a significant and positive effect on its
capital structure. In this study, the trade-off theory dominates their research. Besides, research
by Legesse & Guo (2020) and Ding & Siclkes (2018) states that there is a significant and
negative effect of efficiency on the company’s capital structure so that the pecking order theory
dominates the research. From the discussions that have been stated and evidence from the
results of previous research, a hypothesis is formed like this:
H1: Firm efficiency has an impact on long-term debt (positively if trade-off theory
dominates or negative if pecking order theory dominates)
Relationship Between Efficiency and Short-term Debt Financing
In addition to financing with long-term debt, companies could choose to finance their
business using short-term debt. The amount of long-term debt that a company uses can affect
the amount of short-term debt financing. According to Stulz ( 2000), the use of short-term debt
has the potential to reduce agency problems associated with free cash flow. In other words, if
a company uses short-term debt financing to fund a project, the borrower of funds has a strong
position in determining whether the project continues or not. Also, companies prefer to use
short-term debt to reduce agency costs and increase their exposure to liquidity shocks (Almeida
& Campello, 2007; Campello, Graham, & Harvey, 2010). However, using short-term debt as
a debt source has a higher risk of default because companies have to pay debt more often
(Huang, Jiang, & Wu, 2018). However, an efficient company can get credit trades quickly
because this type of company is considered a good candidate according to creditors. Previous
research conducted by Legesse & Guo (2020) states that efficiency has a significant and
positive effect on short-term debt. Thus, the second hypothesis is specified as:
H2: Efficiency has a positive effect on short-term financing.
The Moderating Role of Short-term Solvency
Determinants of debt levels are related to cash flow volatility and financial flexibility
(Coleman, Maheswaran, &Pinder, 2010). When a company has a smooth cash flow, the
company will prefer financing their business using internal Capital rather than debt. Besides,
if the company needs financing with debt, then a company with a smooth cash flow will have
high short-term solvency. This allows companies to convert short-term to long-term debt
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financing to increase the efficiency of their working Capital. Also, financial flexibility is
associated with the level of debt. If the company has high financial flexibility, the company
can freely determine the company's leverage level. In other words, companies with financial
flexibility are productive. The more productive a company is, the more tolerant it will be of
financial risks when insolvency is low. These things affect the relationship between leverage
and company efficiency and long-term debt financing decisions depending on short-term
solvency needs. Thus, the following is the hypothesis that has been formed:
H3: Liquidity moderates the relationship between a company's financial leverage (longterm debt) and efficiency.

3. DATA AND METHODS
This research will use manufacturing companies listed on Indonesian, Vietnam,
Philippines, Malaysian, Thailand, and Singaporean stock exchange as sample data over 20102019. The data used in this research are obtained from S&P Capital IQ, S&P Market
Intelligence, dan companies’ annual reports. Each company used in this research is identified
as a manufacturing firm based on the Standard Industry Code (SIC). After obtaining the
sample, all sample firms’ variables were winsorized at the 99th and 1st percentile to avoid
extreme values. Companies that are not included in the study sample did not have complete
data on invested Capital, income, and workers for ten years. The total number of samples used
in this research was 233 companies, and these companies have met the sampling criteria
described above.
This research’s data analysis technique is regression using the Generalized Method of
Moments (GMM) and the Fixed Effect model to compare the GMM results. Before performing
regression, an autocorrelation test and heteroscedasticity test are conducted to ensure that the
data used is BLUE. Data processing uses the STATA version 16 program. The regression
equation is described as follows:
𝑚

𝐷𝑒𝑏𝑡𝑓𝑡 = 𝛾𝐷𝑒𝑏𝑡 (𝑡−1) + 𝛽𝐸𝑓𝑓𝑓𝑡 + ∑ 𝛼𝑗 𝐶𝑛𝑡𝑟𝑗 𝑓𝑡 + 𝑈𝑓𝑡
𝑗=1

Where:
𝐷𝑒𝑏𝑡𝑓𝑡

= Level of debt financing in firm “f” for period “t”.

𝐷𝑒𝑏𝑡𝑓 (𝑡−1) = The lagged level of debt financing in firm “f” for period “t”.
𝐸𝑓𝑓𝑓𝑡

= Efficiency of firm “f” for period “t”.

𝐶𝑛𝑡𝑟𝑗𝑓𝑡

= Control variable “j” of firm “f” in the period “t”.

𝑈𝑓𝑡

= Unknown term consists of:
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• 𝜆𝑓= unobserved firm-specific effects
• 𝑒𝑓𝑡= error observation-specific
This study's explanatory variable is company efficiency, and the control variable is other
company-specific factors consisting of company size, liquidity, profitability, tangible assets,
free cash flow, and investment opportunities.
This is the first model used in this research which is called model (1). This model enters
the control variable and dummy variables such as country dummy, industry dummy, and year
dummy as a variable instrument. Thus, the first model is specified as:
𝐷𝑒𝑏𝑡𝑓𝑡 = 𝛼 + 𝛾𝐷𝑒𝑏𝑡(𝑡−1) + 𝛽1 𝐸𝑓𝑓𝑓𝑡 + 𝛽2 𝑅𝑂𝐴𝑓𝑡 + 𝛽3 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑓𝑡 + 𝛽4 𝐶𝑎𝑠ℎ 𝑅𝑎𝑡𝑖𝑜𝑓𝑡
+ 𝛽5 𝑆𝑖𝑧𝑒𝑓𝑡 + 𝛽6 𝑇𝑎𝑛𝑔𝑓𝑡 + 𝛽7 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑓𝑡 + 𝛽𝑘 ∑ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦
+ 𝛽𝑚 ∑ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦 + 𝛽𝑛 ∑ 𝑦𝑒𝑎𝑟𝑑𝑢𝑚𝑚𝑦 + 𝑒𝑓𝑡
Apart from the model above, a robustness test is conducted to confirm the main model’s
result using an alternative measurement variable in measuring efficiency. In this research, the
alternative proxy used is the Total Asset Turnover Ratio (TATO). With that, the robustness test
equation to see the effect of efficiency on debt financing decisions, which is also called model
(2), is as follows:
𝐷𝑒𝑏𝑡𝑓𝑡 = 𝛼 + 𝛾𝐷𝑒𝑏𝑡 (𝑡−1) + 𝛽1 𝑇𝐴𝑇𝑂𝑓𝑡 + 𝛽2 𝑅𝑂𝐴𝑓𝑡 + 𝛽3 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑓𝑡 + 𝛽4 𝐶𝑎𝑠ℎ 𝑅𝑎𝑡𝑖𝑜𝑓𝑡
+ 𝛽5 𝑆𝑖𝑧𝑒𝑓𝑡 + 𝛽6 𝑇𝑎𝑛𝑔𝑓𝑡 + 𝛽7 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑓𝑡 + 𝛽𝑘 ∑ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦
+ 𝛽𝑚 ∑ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦 + 𝛽𝑛 ∑ 𝑦𝑒𝑎𝑟𝑑𝑢𝑚𝑚𝑦 + 𝑒𝑓𝑡
In addition, to determine the moderating role of short-term solvency or liquidity in
relating the effect of efficiency to financing decisions, the model used is similar to the basic
model but includes the cash ratio variable as a proxy in determining the moderating role of
liquidity. The following is a model used and is called model (3):
𝐷𝑒𝑏𝑡𝑓𝑡 = 𝛼 + 𝛾𝐷𝑒𝑏𝑡 (𝑡−1) + 𝛽1 𝐸𝑓𝑓𝑓𝑡 + 𝛽2 𝐸𝑓𝑓𝑓𝑡 𝑋 𝑐𝑎𝑠ℎ 𝑟𝑎𝑡𝑖𝑜 + 𝛽3 𝑅𝑂𝐴𝑓𝑡
+ 𝛽4 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑓𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝑅𝑎𝑡𝑖𝑜𝑓𝑡 + 𝛽6 𝑆𝑖𝑧𝑒𝑓𝑡 + 𝛽7 𝑇𝑎𝑛𝑔𝑓𝑡
+ 𝛽8 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑓𝑡 + 𝛽𝑘 ∑ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦 + 𝛽𝑚 ∑ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦
+ 𝛽𝑛 ∑ 𝑦𝑒𝑎𝑟𝑑𝑢𝑚𝑚𝑦 + 𝑒𝑓𝑡
The following is a robustness test model used to see the role of short-term solvency by
using the cash holdings variable as an alternative proxy called model (4):
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𝐷𝑒𝑏𝑡𝑓𝑡 = 𝛼 + 𝛾𝐷𝑒𝑏𝑡 (𝑡−1) + 𝛽1 𝐸𝑓𝑓𝑓𝑡 + 𝛽2 𝐸𝑓𝑓𝑓𝑡 𝑋 𝑐𝑎𝑠ℎ ℎ𝑜𝑙𝑑𝑖𝑛𝑔𝑠 + 𝛽3 𝑅𝑂𝐴𝑓𝑡
+ 𝛽4 𝐶𝑎𝑠ℎ 𝐹𝑙𝑜𝑤𝑓𝑡 + 𝛽5 𝐶𝑎𝑠ℎ 𝐻𝑜𝑙𝑑𝑖𝑛𝑔𝑓𝑡 + 𝛽6 𝑆𝑖𝑧𝑒𝑓𝑡 + 𝛽7 𝑇𝑎𝑛𝑔𝑓𝑡
+ 𝛽8 𝐼𝑛𝑣𝑒𝑠𝑡𝑚𝑒𝑛𝑡𝑠𝑓𝑡 + 𝛽𝑘 ∑ 𝐶𝑜𝑢𝑛𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦 + 𝛽𝑚 ∑ 𝐼𝑛𝑑𝑢𝑠𝑡𝑟𝑦𝑑𝑢𝑚𝑚𝑦
+ 𝛽𝑛 ∑ 𝑦𝑒𝑎𝑟𝑑𝑢𝑚𝑚𝑦 + 𝑒𝑓𝑡
In obtaining the variable for efficiency, this research used the Stochastic Frontier
Analysis (SFA) method with True Fixed Effect (TFE). This method is chosen because it can
take into account the inefficiencies that are within the company technology, and it also doesn’t
avoid error terms (Bolarinwa & Adegboye, 2020) which can weaken the effect of errors on the
predicted results (Barros et al., 2005 in Alshammari et al., 2019). The following is a Cobb
Douglass production function that will be used as an efficiency model:
𝑙𝑛𝑌𝑓𝑡 = 𝛼𝑓 + 𝛽𝑘 𝑙𝑛𝐾𝑓𝑡 + 𝛽1 𝑙𝑛𝐿𝑓𝑡 + 𝑉𝑓𝑡 + 𝑈𝑓𝑡
𝑉𝑓𝑡 ~𝑁(0, 𝜎2𝑣) , 𝑈𝑓𝑡 ~𝑁 + (0, 𝜎2𝑢)
Where:
𝑌𝑓𝑡 = Gross Revenue of firm “f” at time “t”
𝐾𝑓𝑡 = Capital invested by firm “f” at the end of year t.
𝐿𝑓𝑡 = Total number of workers in firm “f” at year t.
β = unknown parameters to be estimated.
𝛼𝑓 = firm-specific time-invariant heterogeneity.
𝑉𝑓𝑡 = two-sided normal error.
𝑈𝑓𝑡 = one-sided non-negative inefficiency.
𝑈𝑓𝑡 is time-varying inefficiency term. After obtaining firm inefficiency using the model
above, the writer applies the following calculations to obtain company efficiency:
𝑇𝑒𝑐ℎ𝑛𝑖𝑐𝑎𝑙 𝐸𝑓𝑓𝑖𝑐𝑖𝑒𝑛𝑐𝑦 = 𝐸𝑥𝑝 (−𝑈𝑓𝑡 )
In addition, as a substitute proxy for measuring efficiency, the writer refers to the Total
Asset Turnover. The Total Asset Turnover variable is obtained from the net sales per total
assets of the company at the end of the year.
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4. RESULT
Efficiency
Table 1. Regression results using Stochastic Frontier Analysis (SFA)

Table 1 shows the estimated parameters for the manufacturing company sub -sectors
obtained by using Stochastic Frontier Analysis using True Fixed Effect (TFE). The results of
regression parameter estimates were addressed as the coefficient of the number of workers
(β_L) and Capital invested in the company (β_K). From the regression results, all industrial
sub-sectors have a significant and positive coefficient of the number of workers and invested
Capital. This indicates that the input in the form of the number of workers and Capital invested
has a positive effect on the output in the form of the company income.
After receiving results from the regression carried out in table 1, the writer obtained the
efficiency value from all observations from manufacturing companies in the study sample.
Table 2 presents descriptive statistics of efficiency based on the manufacturing industry subsector in 6 Southeast Asian countries in detail.
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Table 2. Descriptive Statistics of Efficiency Based on Industry Subsectors

Each country in this sample has a different number of manufacturing company
observations. The data sample that the writer uses also shows several sub -sectors of
manufacturing companies that are not available in several Southeast Asian countries, such as
metal and miscellaneous product manufacturing companies. Table 2 shows that each country
and each industrial sub-sector has various average efficiency. The average efficiency across
the sample used in 10 years was 0.788, with a maximum efficiency value of 0.930. The
Chemicals, Plastics, rubber, and non-metallic products sub-sectors had the highest average
efficiency compared to other subsectors at 0.795 with a relatively low standard deviation of
0.083. It can be concluded that the average company in the sub -sector tries to avoid
inefficiencies.
Descriptive Statistics Analysis
Table 3 shows the summary descriptive statistics of 6 Southeast Asian countries
(Singapore, Philippines, Thailand, Malaysia, Vietnam, and Indonesia), which show the mean,
standard deviation, minimum, and maximum value of each variable used in this research.
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Table 3. Descriptive Statistics

Total Debt ratio (TD) is a financial ratio that states the level of debt used by a company's
total assets. The average debt financing ratio used by manufacturing companies in this study
sample was 0.527, with a short-term debt funding ratio (0.276) being higher than long-term
debt funding (0.132). Overall, the size variable has the highest standard deviation compared to
other variables. This shows there are a large variety of company sizes used as the sample in
this study. For more detailed information in understanding the form of the data used in this
study, Table 4 shows the average manufacturing company variables in each Southeast Asian
country.
Table 4. Average Variable on Each Country

The data shown in table 4 stated that each Southeast Asian country has different company
characteristics. Malaysian manufacturing companies have the lowest debt levels, highest
efficiency, and highest cash ratio. This indicates that Malaysia's average manufacturing
company has a low level of leverage, high efficiency, and high short-term solvency.
Meanwhile, Indonesia's manufacturing companies have the highest level of debt but with the
lowest level of liquidity. Besides, other countries have unique characteristics, such as the
Philippines manufacturing company having the lowest level of efficiency, Vietnamese
manufacturing companies having the highest short-term debt financing ratio, and so on.
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Effect of Efficiency on Debt Financing
Table 5. Regression Result of The Effect of Efficiency on Debt Financing

Based on the results shown in table 5 states that the two regression techniques provide
quite different results. The Driscoll-Krayy standard error results state that efficiency has no
significant effect on total debt, but it has a negative effect at the 10% significance level on
long-term debt and a positive effect at the 5% significance level on short-term debt. However,
the GMM results state that efficiency only affects short-term debt at a significance level of
10%. The difference in results is not only found in the efficiency variable but also the difference
in the influence of other variables on total decisions, long-term debt, and short-term debt.
To ensure the regression results that have been carried out in the table above, the writer
conducted a robustness test to re-examine the effect of efficiency on financing using debt by
using an alternative variable as an efficiency proxy, namely the ratio of total assets turnover
(Santosuosso, 2014). Total asset turnover is an indicator that determines how effectively a
company manages its assets to generate income. Following are the results of the robustness test
of the effect of efficiency on debt financing.

145

Proceeding

Table 6. Robustness Test using Alternative Proxy on Efficiency

The robustness test results using fixed effect regression and GMM show the effect of
efficiency on debt, which is more or less the same as the results of the regression test in table
5. However, this robustness test states that efficiency has an influence with a significance level
higher than the previous regression results. This result is consistent with the regression in Table
5. The conclusion drawn from the regression results in tables 5 and 6 is that there are
inconsistent results when using two different regression methods to see the effect of efficiency
and the effect of other variables on debt financing.
The results of previous studies of the determinants of capital structure in the three
Southeast Asian countries by Haron et al. (2013) states that the structure of the Capital in
Southeast Asia remains an enigma because there is no clear explanation on what will determine
the capital structure in Southeast Asia. In the same study, Haron et al. (2013) used fixed effects
and GMM, and there were inconsistencies in the results. The same inconsistencies also exist in
the results of this research. This can be due to the contrasting nature of the static and dynamic
models that can influence the findings, where each model leads to a different theoretical
argument that underlies the model.
However, to answer the hypothesis, the writer refers to the GMM regression results
because it is more suitable for accommodating the characteristics of the model in this study
than the fixed effect. In answering the first hypothesis, it can be stated that efficiency does not
affect long-term debt financing decisions on a manufacturing company in Southeast Asia. This
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result is consistent with the findings conducted in India by Rastogi (2011) and Njagi et al.
(2017). So, the factors that influence the company's capital structure are other variables besides
efficiency.
Although there are differences in results on the effect of variables on short-term and longterm debt, both the fixed effect and GMM models show that efficiency has a positive effect on
short-term debt. This is consistent with the results of previous research conducted by Legesse
& Guo (2020). Where companies consider how efficient they are in managing finances before
deciding to use short-term debt funding because short-term debt requires companies to pay
periodically with relatively short deadlines (Huang, Jiang, & Wu, 2018). Therefore, efficiency
plays an important role in the ability to pay the short-term debt.
Moderating role of short-term solvency/ liquidity
Table 7 shows the regression result of the role of short-term solvency in moderating the
effect of efficiency on long-term financing decisions. In examining the role of short-term
solvency, the writer uses the cash ratio variable, which indicates the company's ability to fulfill
its short-term bonds. A high cash ratio indicates that the risk of company bankruptcy is low.
Thus, the cash ratio is an appropriate proxy in determining the effect of short-term solvency.
Table 7. Role of Short-term Solvency/ Liquidity
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According to the fixed effect model, the interaction coefficient between efficiency and
short-term solvency affects the 5% confidence level of long-term debt. However, according to
the GMM model, the regression results state that the variable interaction coefficient between
efficiency and short-term solvency is not significant for long-term debt. These two inconsistent
results gave inconclusive results, so the writer decided to conduct a robustness test using the
cash holding variable as a liquidity proxy. Cash Holding is cash divided by the company's total
assets, which refers to the proportion of existing liquid assets to the company's total assets.
Table 8. Robustness Test using Alternative Liquidity Proxy

The fixed effect regression shows different results compared to the previous regression,
but the GMM results remain consistent. In this robustness test, both models state that the
interaction of efficiency and cash holding variables does not significantly affect long-term debt
financing. This study's results are different from the results of previous research conducted by
Legesse & Guo (2020), which states that companies that are productive and have no problems
with their financial bonds will tend to choose to use long-term debt because they can pay higher
debt obligations.
However, this study's results align with several studies that state that liquidity does not
affect long-term debt (Chadha & Sharma, 2015; Rizki, Mochammad, & Mangesti, 2018) and
on company efficiency (Azhar, 2015; Abdullah & Jahan, 2014). Also, research conducted by
Tiwari & Krishnakutty (2014) also states that a higher level of risk cannot be concluded as a
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variable that contributes to reducing debt or the use of corporate debt to finance their growth.
This indicates that the company's short-term solvency level does not determine the company's
capital structure. These studies support the argument that the interaction between liquidity and
productivity of a company does not affect long-term debt levels. Therefore, companies with
high efficiency and cash ratios may not necessarily choose to finance using long-term debt
compared to companies with low efficiency and cash ratios.
In conclusion, manufacturing companies that are efficient and have high short-term
solvency do not determine long-term debt financing decisions. This indicates that
manufacturing companies in Southeast Asia that are efficient and have short-term solvency
enjoy greater financial independence and depend on internal financing to finance com pany
operations (Rahman, 2017). Another reason why liquidity does not affect long-term debt
financing decisions is that liquidity is part of current debt and current assets. In contrast, those
that influence capital structure are fixed assets and long-term debt (Marlina, Hidayat, & Pinem,
2020).

5. CONCLUSION
This research suggests that efficiency does not affect financing decisions using long-term
debt but positively affects financing decisions using short-term debt. This result is supported
by a study conducted by Rastogi (2011) which also states that there is no effect of efficiency
on long-term debt because companies that are highly dependent on the short-term debt will be
more required to be more efficient to pay their debts at short deadlines period ically (Huang,
Jiang, & Wu, 2018).
Besides, liquidity has no role in modifying the relationship between efficiency and
financing decisions using long-term debt. This is supported by an argument that states that
liquidity is part of current assets by current debt, which will affect short-term debt, while those
that influence capital structure are fixed assets and long-term debt (Marlina, Hidayat, & Pinem,
2020), along with several studies that state that liquidity has no relationship between efficiency
and the company’s capital structure (Chadha & Sharma, 2015; Abdullah & Jahan, 2014).
Suggestions for further research
The following are some suggestions on conducting further research regarding this topic:
1. There is some difficulty obtaining complete data for ten years in this research, especially
on obtaining the number of employees of each company in the observation. Therefore, it
will be better to obtain complete data to obtain more accurate results on conducting further
research regarding this topic.
2. This study only examines the efficiency and liquidity variables by using two different
proxies. Future studies can use different proxies that are more varied and even more
accurate in seeing the effect of liquidity efficiency and moderation on the company’s
capital structure.
3. More empirical research is needed on the effect of efficiency on financing decisions using
debt, especially in Southeast Asia.
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THE EFFECT OF SHORT-TERM DEBT ON DEFAULT RISK IN INDONESIA
COMPANY

William Tjong, M.B.A., Ph.D.a* and Rosalinda a

ABSTRACT
This study aims to determine how the effect of short-term debt on default risk in
Indonesian companies. This research was conducted with two different views: rollover risk and
asset substitution. The data used in this study are data from Indonesian companies listed on the
Indonesia Stock Exchange (IDX), with 261 companies from 2010 to 2019. The type of data
used is unbalanced panel data and the pooled OLS model. The results showed no significant
effect of short-term debt on default risk in Indonesian companies. The factors that affect the
default risk in the United States and the five Pacific-basin countries cannot predict the default
risk for companies in Indonesia.
Keywords: Short-term debt, Default risk, Rollover Risk, Asset Substitution.

1. INTRODUCTION
In finance companies, short-term debt is an essential element that affects the actions that
were taken by the company. Jun and Jen (2003) stated several advantages of short-term debt
which is attractive for the company; first, an adjustment to the needs of financial companies;
second, on credit trading, some short-term debt has a rate of interest to zero; third, rate of
interest nominal is low compared with long-term debt; and fourth, the cost of flotation which
is lower than the long-term debt. Companies that have a lot of short-term debt will experience
more many problems when the movement of negative economic and have the possibility of
occurrence of default risk of companies which is higher (García-Teruel & Martínez-Solano,
2007).
Default risk is doubts about the ability of companies the repayment of debt. Prior to the
occurrence of default, the company is not able to know with clearly state the company when or
future ahead would happen defaults or else not. Action that can be taken by the company only
was predicting the probability of default, and the company pays the difference between the
default-free rate, which is equal to the probability of default, such as payment of uncertainty
(Crosbie & Bohn, 2019).
Rollover risk is a loss that the company suffers when the debt falls due and must replace
with new debts. From the hypothesis rollover risk, the shareholders shall bear the rollover risk
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for avoiding default risk, and debtholders receive payment in full so that the emerging conflict
between shareholders and debtholders is to encourage shareholders to be beginning to
experience a default that causes the default risk (He & Xiong, 2012).
From the hypothesis asset substitution, when the policy of investment a company mostly
short-term debt, then monitoring them would be more stringent because of the propriety of the
deal together so ease the problem of asset substitution (transfer the risk) and reduce the default
risk (He & Xiong, 2012).
The study empirically related to the effect of short-term debt on default risk has some
evidence empirically that different, as that supporting the hypothesis rollover risk that the
studies were carried out by (Gopalan et al., 2014), (Valenzuela, 2016), and (Wang & Chiu,
2019), while the research that supports both the rollover risk and asset substitution hypotheses
is (Wang et al., 2017).
Previous research on the effect of short-term debt on default risk focused only on
companies in the United States and five pacific-basin; which are Australia, South Korea,
Malaysia, Singapore, and Taiwan, so understanding on this topic is limited.
Authors do this research on the topic is because of no research beforehand who perform
verification on the topic in the company of Indonesia. Based on the information that is obtained
from Kontan.co.id – Jakarta, seen from the statements of the financial year 2019, there are
many public companies in Indonesia which has a short-term debt in trillions. An example of
the three companies which has the most short-term debt is PT Timah Tbk (TINS), amounting
to about twelve trillion Rupiah or the exact amount Rp. 11.96 trillion. PT Indosat Tbk (ISAT)
amounting to about twenty-two trillion Rupiah, or the exact amount was Rp 22.13 trillion, and
PT Waskita Karya Tbk (WSKT) amounting to forty-five trillion Rupiah or the exact amount
was Rp 45.02 trillion. By reason that the authors do research is to prove whether there is the
influence of short-term debt against default risk of companies in Indonesia, such as research
beforehand.

2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPMENT
The Short-term debt is a tool to solve problems in the company’s capital shortage (SC
Myers, 1977) and also as an incentive for shareholders to bear the risk of debt (García -Teruel
& Martínez-Solano, 2007). The choice of debt maturity is influenced by the trad e-off decision
between the financing obtained and the risk that must be borne by the company (García-Teruel
& Martínez-Solano, 2007). His research also states that short-term debt has a lower interest
expense than long-term debt, both in terms of increased interest risk or refinancing risk, but
companies that use short-term debt have the possibility to face replacement of maturing debt
into new debt and pay higher interest rates to new debt borrowers that are sustainable
refinancing.
Recently studies were discovered by Chen & Duchin (2018), which is the company that
has more short-term debt increases the possibility of difficulties or problems that will be faced
by companies in investing. These difficulties can be in the form of rollover risk and asset
substitution which are studied in this study.
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A study from (Vassalou & Xing, 2004) states that companies experience default risk
when the company fails to pay their debt obligations. Therefore, debt borrowers will require
the company to pay the difference in risk-free interest rates, or the company must finance more
debt due, this increases the company's burden and triggers an increase in the probability of
company default.
The probability of default is the possibility of default on the borrower's obligation bond
debt and counterparty (Crosbie and Bohn, 2019). In his study, he also found that in general,
companies will not default when the asset value reaches the book value of the company's debt,
but many companies default because they continue to rely on and pa y their debts. From the
previously stated theories, it can be concluded that the company defaults when the company
does not have the ability to continue repaying its debt obligations due to continuous refinancing
and increasing interest rates, which can cause the company's interest expense increase too.
Short-term Debt, Default Risk, and Rollover Risk
Research from (He & Xiong, 2012) states that rollover risk is a loss experienced by a
company when a company's financing costs increase negatively, and the company has to pay
more to replace maturing debt into new debt so that the company can avoid default risk and
continue operating. Research from (Leland & Toft, 1996) states that a shorter debt period
encourages shareholders to immediately pay more than their previous debt or losses arising
from rollover risk can cause companies to default at a higher fundamental limit.
Based on the research rollover risk in credit ratings concluded that the company that
holds over many short-term debts that will fall due in the next will experience a downgraded
and face difference price that far in the market bonds (Gopalan et al., 2014). Based on the
studies previously, the authors propose a hypothesis as follows:
H1: Companies with higher exposure against rollover risk from high level of short-term
debt will experience high default risk.
Short-term Debt, Default Risk and Asset Substitution
The phenomenon of asset substitution related to debt financing is stated by (Jensen &
Meckling, 1976) in their research, namely the condition when shareholders are motivated to
exploit the wealth of debt holders by investing in high-risk projects.
The findings from (Billett et al., 2007) state that companies are motivated to replace
investment in risky assets related to the company's growth rate, where high growth rates
encourage companies to take asset substitution actions. Companies can issue debt with shorter
maturities because the risk will decrease as maturity decreases to minimize shareholder agency
costs in asset substitution (Guedes & Opler, 1996). With this, the second hypothesis in research
is presented as follows:
H2: Companies with more short-term debt have little incentive to perform asset
substitution, therefore, have the possibility of a lower default risk.
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3. DATA AND METHODS
The data used in this study is the data of the public company and the company's nonfinancial that are listed in the Indonesia Stock Exchange (IDX). Company data is obtained from
the S&P Market Intelligence Platform. Data research has ranged from the year 2010 up to 2019.
The number of data samples is selected amounting to 261 companies. Data research compiled
by variables that were used in this study, which is included with the definition of operational
variables as follows:
Table 3.1 Operational Variables

Variable

Variable Definition

Default Probability
KMV Approach (Merton, 1973)
(DP)
LT1AT

The ratio of long-term debt in the previous year to total assets

Short-term debt /
The ratio of short-term debt to total assets
total asset
Long-term debt /
The ratio of long-term debt to total debts
total debt
Short-term debt /
The ratio of short-term debt to total debts
total debt
Cash

Cash and marketable securities / total assets

Leverage

Total debt / total assets

Market-to-book

Market value of total assets / total assets

Profitability

EBITDA / total assets

Size

Log (total assets)

Tangibility

Net PPE / total assets

Stock volatility

Standard Deviation excess stock return

Altman zscore

1.2 × [working capital / total assets] + 1.4 × [retained earnings
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/ total assets] + 3.3 × [EBITDA / total assets] + 0.6 × [market
value of equity / total debts] + 0.999 × [sales / total assets]

The KMV approach model (Merton, 1973) used to calculate the default probability in
this study is as follows:

Which is
N (.)
= Cumulative distribution function for a standard normal distribution
V
= Firm’s total asset value
D
= Firm’s face value of debt
σV
= Volatility of firm’s asset return
μ
= Expected long-term return of a firm’s asset return
T
= Maturity of a firm’s debt
Below model panel regression are used to examine the effect of short-term debt on the
probability of default after controlling factors of default risk the thorough.
𝑫𝑷𝒊,𝒕 = 𝜶 + 𝜷𝑳𝑻𝟏𝑨𝑻𝒊,𝒕−𝟏 + 𝜸𝑪𝒐𝒏𝒕𝒓𝒐𝒍𝒔 𝒊,𝒕−𝟏 + 𝒀𝒆𝒂𝒓 𝑭𝑬 + 𝜺𝒊,𝒕
4. RESULTS
Descriptive Statistics Analysis
Table descriptive statistical explains the dependent variable and independent variables
used in this study and has done winsorizing at a significant level of 1% in order to avoid
outliers. The results show that companies in Indonesia have a minimum default probability of
0.169 and a maximum of 0.831 or an average of 0.506. The short-term debt variable used in
this study is LT1AT (long-term debt due in the next year against total assets) in order to avoid
endogeneity problems that may occur. The average of LT1AT owned by Indonesian companies
amounting to 13.9% with each maximum and the minimum is 98.7% and 0%. The average
long-term debt variable to total debt is 26.4% and the maximum and minimum are 87.5% and
0%, respectively.
The second short-term debt variable, namely short-term debt / total asset, has an average
of 31.2% and short-term debt/total debt has an average of 60.9%. The maximum and minimum
of short-term debt / total assets are 134% and 1.7%, respectively, while those of short-term
debt / total debt are 99.4% and 8.5%, respectively. These descriptive statistics indicate that the
two long-term debt variables have a smaller proportion than the short-term debt variable. This
shows that Indonesian state companies use more short-term debt than long-term debt in their
company's operations.
Variables control such as cash, leverage, market-to-book, profitability, size, tangibility,
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stock volatility, and Altman zscore in Indonesian companies, each having on average as
follows: 9.3%, 52.9%, 1.571, 8.4%, 28,352, 36.7%, 52.6%, and 3,574.
Table 4.1 – Descriptive Statistic

Source: Author Data Processing Results
4.2

Correlation Analysis
Table 4.2 – Pearson Correlations

Source: Author Data Processing Results
The correlation between the default probability with LT1AT is at -0066. LT1AT (as
short-term debt) has a negative effect on the possibility of default. Correlation between LT1AT
with the default probability is high compared with variable control of others (except marketto-book, stock volatility, and Altman zscore).
The results of the correlation are consistent with the hypothesis of asset substitution,
which indicates that more and a lot of debt term short which is owned by a company, then the
lower probability occurrence of default. The results also are consistent with studies previously
that have been done by (Barclay & Smith, 1995; Fang and Zhong, 2004; Guedes & Opler,
1996; Wang et al., 2017). However, the correlation results are not consistent with the rollover
risk hypothesis.
Variable control which has a correlation positively to the default probability is cash,
market-to-book, profitability, size, stock volatility, and Altman zscore, while variable control

158

Proceeding

that has a correlation negative against default probability is leverage and tangibility.
The results of the correlation test also show how much correlation betwee n the
independent variables (control variables) was used in this study, which indicates that there is
no high correlation between the independent variables. From the results of this correlation test,
it can be concluded that there is no violation of the classic assumption of multicollinearity,
because if the correlation between the independent variables is high, it is possible that problems
will arise in the completion of the model and the interpretation of the results in this research.
4.3

Univariate Analysis
Table 4.3 – Univariate Analysis

Source: Author Data Processing Results
Table 4.3 shows that the average default probability increases along with the decrease
LT1AT from highest to lowest. To test for differences in default probability, the authors
compared the two groups for quartile one and quartile four. The result of the test t-value of the
two groups of samples is -1.0754. By statistically not significant in the results of the test-t, so
the results of the univariate analysis are consistent with the hypothesis of asset substitution,
which is getting a lot of debt that is owned by the company then further down the default
probability, because it has more little incentive to perform asset substitution. But the results of
the univariate analysis, it does not support the hypothesis rollover risk.
4.4

Data Diagnostic Testing

In this part, the authors test the assumptions of classical by using test heteroscedasticity
and autocorrelation. The result of the heteroscedasticity test is prob> chi = 0, which is smaller
than 0.05, so it is stated that there is heteroscedasticity. While the result of the autocorrelation
test is prob> chi = 0.5921, which is greater than 0.05, it is stated that there is no autocorrelation
violation in the data panel model of this study. Violation of the assumption of classical
heteroscedasticity addressed by using robust Driscoll-Kraay standard errors was discovered by
(Driscoll and Kraay, 1998).
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4.5
Analysis of Regression Results
Effect of short-term debt on default risk
Tabel 4.5.1 – Pooled Model Regression

T-value test, ***, **, * each significant on 1%, 5%, and 10%
Source: Author Data Processing Results
From the results of the regression table 4.5.1, it can be concluded that the coefficient
LT1AT is positive, where increasingly high debt that is held by a company then the
increasingly high probability of default. However, the regression results show that LT1AT does
not have a significant effect on the default probability.
Judging from the variables of control, stock volatility, profitability, and Altman zscore
are positively associated with a default probability, whereas cash, leverage, market-to-book,
size, and tangibility are negatively associated with the default probability. However, all the
variables of control are also do not impact significantly on the default probability.
Instead, the year fixed effect is used to control for unobservable factors which are likely
to affect the risk of default resulting in a significant effect on the default probability. These
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results indicate that the factors affecting the default probability of firms (including short-term
debt) in the United States and five Pacific basin countries in previous studies cannot predict
the default probability in Indonesian companies.
Effect of alternative short-term debt to default risk
Tabel 4.5.2 – Alternative Short-Term Debt Variables Regression

T-value test, ***, **, * each significant on 1%, 5%, and 10%

Source: Author Data Processing Results
From the results of the regression table 4.5.2 using three alternative variables as shortterm debt, which are a long-term debt to total debt (LT/TD), short-term debt to total assets
(ST/AT), short-term debt to total debt (ST/TD). The coefficients of LT/TD and ST/AT have a
positive effect while ST/TD has a negative impact, but these three short-term debt alternatives
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also show that there is no significant effect on the default probability. The regression results
for the three alternative short-term debt variables are the same as the LT1AT regression results
on the default probability.
Variables control also do not have the effect of significantly against default probability,
unless the market-to-book and Altman zscore. From the results of the regression using a
variable ST/AT indicates that the market-to-book which is a proxy of the growth of the
company has the effect of negative (coefficient -0.0003) and significantly to the default
probability. Altman zscore shows a positive effect (coefficient of 0.000) and is significant on
the default probability of companies in Indonesia.

5. CONCLUSION
The conclusions of this study are stated as follows:
1. The results of this study of table 4.5.1 show that not having influence significantly from
short-term debt against the default risk of the company in Indonesia. Results of the study
showed no support for both hypotheses rollover risk and asset substitution.
2. The results of the study of table 4.5.2, by using three alternative short-term debt, which
is long-term debt / total debt, short-term debt / total assets, and short-term debt / total
debt, do not show the effect significantly on the default probability of companies in
Indonesia. This result shows that it does not support both the rollover risk hypothesis and
the asset substitution hypothesis.
The results of the study have demonstrated that there is not influence significantly from
short-term debt against the default risk, both seen from the side of the rollover risk and asset
substitution, where the outcome is supported by the results of the study were carried out by
(Kavussanos & Tsouknidis, 2016). His research showed that the influence of the information
reported financial against the default risk is not significant. Information financial reports rated
as information about past and or information that has been not able to reflect the condition of
the company are real. Information financial reports are not able to represent the condition of
the company as a whole, so the influence of the information financial reported against the
default risk is very little and even no influence significant of them.
The limitation in this study is not finding information default spread or default rating that
used in the calculation of the excess return in calculating stock volatility, where such
information is likely to affect the calculation of the default probability of the latter affect the
results of this study.
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THE JOINT EFFECTS OF FIRM CHARACTERISTICS AND ECONOMIC
POLICY UNCERTAINTY ON FIRM’S CAPITAL STRUCTURE IN INDONESIA

Caroline Hanni Aa and Vina Christina Nugroho S.E., M.M.a

ABSTRACT
This study is to find the joint effects of firm characteristics and economic policy
uncertainty on firm’s capital structure in Indonesia. Data are retrieved from the Indonesian
Stock Exchange and World Uncertainty Index (WUI) between the years 2009 to 2019 from all
industries, except for financial firms. The results support the trade-off theory as decreasing debt
tax shield due to uncertainty increases financial distress costs and conflict of interest between
debt and shareholders.
Keywords: Economic policy uncertainty, firm characteristics, capital structure, target leverage.

1. INTRODUCTION
Dynamic global economic conditions have brought the level of uncertainty to an
increasingly high level throughout the world since the global financial crisis (the great
recession) in 2008. Uncertainty in economic policy is always associated with macroeconomic
conditions that underlie the decline in investment, output, consumption, and employment.
Rates in sectors that are sensitive to policies, such as the defense, health, finance, infrastructure,
and construction sectors, in response to financial friction (Baker et al., 2015); Jurado et al.,
2015)). In addition, according to Pastor Pietro Veronesi et al., 2012, policy uncertainty is also
associated with fluctuations and volatility of price movements in the stock market, which
increase the perception of risk for capital market players.
Many previous researchers have carried out research on economic policy uncertainty; for
example, Aaberge et al. (2017) found that uncertainty conditions caused the saving rate to
increase by 18% in China in 1989 and 1990 as an effect of political uncertainty, while Bloom
(2009) showed Economic uncertainty attracts the attention of policymakers, especially causing
companies to be cautious in responding to business conditions during periods of high
uncertainty, which could lead to a recession. The negative effect of uncertainty that makes
economic activity decline will have consequences for companies, investors, and also the
country's economy (Duong et al., n.d.). In addition, several other studies assessed that
uncertainty also triggers movements in the business cycle, bank runs, and fluctuations in asset
prices, which have the potential to cause large shocks in the short term, which can then result
a
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in a long-term recession (Bloom et al., 2012; Fajgelbaum et al., 2016; Bacchetta et al., 2012).
Given the various risks in facing economic policy uncertainty, there is a probability of
experiencing financial shortfalls. Adaptation of corporate financing activities must be carried
out due to changes in investor perceptions regarding uncertainty risk, which then affects the
cost of equity as part of the company's leverage and increases cash flow risk (Dai & Zhang,
2019). The company's financial decisions made during uncertainty, when associated with the
company's target leverage, have a dependence on company characteristics such as cash
holdings, total assets, and investment-to-capital ratios (Shuetrim et al., 1993). However, amid
uncertainty, it is difficult for companies to evaluate target leverage based on anticipated future
profits, cash flows, and investments, thus hampering the reaction of company managers and
the efficient allocation of the company's capital structure (Baum et al., 2009).
Generally, company characteristics consisting of company age, company size, asset
structure, profitability, growth opportunities, anticipated dividends, risk, tax benefits, and
managerial ownership (Abor, 2008) will be associated with short-term and long-term leverage
to prove the theory of trade-off, pecking orders, and market timing models in finding the most
optimal capital structure (Fama and French, 2002; Frank & And Goyal, 2009). In addition, the
capital structure decisions are taken also have differences, depending on the category of the
company and the industry (Gombola et al., 2019). As a developing country and one of the
emerging markets in Southeast Asia, Indonesia has unique company characteristics, which are
on average low in long-term debt (Pontoh & Budiarso, 2018). The capital structure decided by
the company, as in the example above, is crucial for increasing the value of the company,
maximizing the utilization of available funds, reducing the cost of capital, solvency, and
liquidity position, as well as flexibility for adaptation in order to increase the probability of
success of the company (Kim, 2019).
Previous studies failed to examine whether leverage only depends on firm characteristics
and does not interfere with economic policy uncertainty. Several researchers after that Julio
and Yook (2012), Cao et al. (2013) have found that there is a relationship between economic
policy uncertainty and company characteristics independently, with a decline in corporate
investment in years with high political uncertainty as an effect of the presidential election
process in the United States. This literature study is supported by other researchers, namely
(Gulen & Ion, 2016), who use the policy uncertainty index to measure economic policy
uncertainty, finding that doubling the index is associated with an 8.7% decrease in the
company's investment ratio in the next quarter.
The interaction between macroeconomic dynamics and uncertainty, apart from those
mentioned as examples, is generally also caused by changes in monetary policy, which then
has an influence on the investment discount rate (Baum et al., 2009). As a result of changes in
the discount rate, the effect of policy stimulus on rising real asset prices, tax reductions in
interest payments (due to debt tax-shields), and general goods price inflation provide incentives
for high levels of leverage. Then, it makes the aggregate calculation of the real cost of debt and
the real cost of equity affect the company's decision to achieve equilibrium by adjusting the
target leverage. The developed literature on uncertainty focused as a result of macroeconomic
dynamics was documented by (Shuetrim et al., 1993) over two decades in Australia.
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Determining the target leverage in conditions full of uncertainty in economic policies
that must be adjusted to the characteristics of the company invites the question of whether there
is a causal relationship to the combined effect of the two in determining the company's capital
structure. Since previous research has only focused on the relationship between economic
policy uncertainty and firm characteristics independently of firms' capital structure decisions,
it has attracted the interest of researchers to further explore the combined effect of economic
policy uncertainty and firm characteristics on firms' capital structure decisions in Indonesia.

2. LITERATURE REVIEW
Economic Policy Uncertainty
Corporate and individual decisions, the state of aggregate economic returns, and asset
prices are generally taken from calculations of the probability results that future events will
generate, which is also surrounded by economic policy uncertainty, regardless of the
indications of fundamentals and the degree of consensus that is believed to be realized. This
ever-present uncertainty is a condition that cannot be avoided by companies in every industry
because it is the volatility of disturbances that cannot be forecasted and cannot be measured
from the perspective of economic agents (D'Amico et al., 2008; Jurado et al., 2015).
Economic policy uncertainty is generally influenced by macroeconomic conditions and
can be related to the range, likelihood, and impact of future government policy outcomes. The
government determines policies with economic and non-economic motivations related to
maximizing the welfare of investors, but also by calculating political costs or benefits regarding
the adoption of the given policy. This then causes uncertainty over what will be chosen by the
government and the impact will be faced by economic agents. Optimal government policy
problem solving will occur if the new policy is considered to have low politica l costs but is
considered to provide a higher level of profitability and reduce uncertainty. This will generally
occur in weak economic conditions and require new policies to replace performing policies,
eventually bad for protecting the market, affecting the stock price. However, the value of this
protection will decrease with the potential for new policies to come (Julio & Yook, 2012; Pastor
Pietro Veronesi et al., 2012).
The relationship between uncertainty and economic policy in the index of economic
policy uncertainty (EPU) by (Baker et al., 2015) explains the notion of economic policy
uncertainty as uncertainty about: what might happen to monetary or fiscal policy in the future,
taxes or regimes regulations, and the certainty of the outcome of the election that determines
political leadership. In addition, political uncertainty caused by fiscal changes, especially tax
policy, is closely related to economic uncertainty, which influences economic policy
uncertainty. This is also in line with Broogard & Detzel (2012), who studied the implications
of uncertainty in economic policies, including in the context of taxation, expenditure, monetary
and fiscal policies which have a large impact on the economy and cannot be diversified. The
researcher finds that every time there is an increase in the level of uncertainty in economic
policy, it will cause a decrease in market returns and increase market volatility.
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In a recent study, Duong et al., n.d., 2020, who studied the relationship between corporate
cash holding and economic policy uncertainty, found that companies increasing cash holding
and decreasing total payout (dividend payments and share repurchase) are not due to
investment delays, but are related to the effect of from the uncertainty of external financing
conditions in the midst of uncertainty in economic policy. There are other studies that show
that the decline in investment during the global financial crisis in 2008 was also caused by
uncertainty in economic policies (Baker et al., 2013; Gulen and Ion, 2016).
Firm Characteristics
Company characteristics have a role in capital structure decisions. The determinants in it
come from internal and external sources, namely firm size, liquidity, profitability, growth rate,
market ratios, volatility, tangibility, managerial ownership, institutional ownership, and interest
coverage capability. Large companies will have a more varied line of business, thereby
reducing the possibility of bankruptcy and taking advantage of credit markets compared to
small companies. In addition, profitable companies show high income and free cash flow but
tend to use debt and utilize tax shields in their operations related to leverage but cannot be
separated from the risk of default. In its operations, corporate governance, which is associated
with increasing managerial ownership and institutional ownership, affects the company's
leverage if the company gains confidence in the credibility and commitment of creditors and
investors. As a result, access to funding will increase, while increasing equity funding reduces
leverage (Hoang, 2014; Albart et al., 2020; Myers, 2001; (Shuetrim et al., 1993).
In Hoang's research (2014), only firm size, liquidity, and profitability have an influence
on the company's capital structure, and only firm size has a positive relationship. This is
supported by research by Albart et al., 2020, which states that stable cash flows and easy access
to the capital market will create a positive relationship between firm size and leverage, but
increased profitability will reduce debt ratio due to the potential increase in retained
earnings as internal equity. In addition, Pontoh & Budiarso, 2018 also finds that the size of the
company and the length of time the company has been in existence have differences in
determining the capital structure, where younger firms, large or small, tend to use the trade-off
model, while older firms, large or small, tend to use the trade-off model. using the pecking
order model. In the study of (Shuetrim et al., 1993), risk-averse managers also cause a lack of
investment decisions on projects with a positive net present value which then affects the growth
rate.
Target Leverage
Every company needs financing to expand its business. This can be overcome by using
debt or equity capital. Combining the proportion of equity and debt that will maximize the
value of the company is called the target leverage ratio (Shuetrim et al., 1993). The theory that
will be used in the discussion of target leverage in this study will be related to the trade -off
theory, where companies balance the benefits of debt tax benefits (taxation) against financial
distress, including costs of bankruptcy or reorganization, as well as agency costs. In addition,
according to pecking order theory, the use of debt compared to equity reflects the company's
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external financing needs (Frank & And Goyal, 2009; Myers, 2001; Albart et al., 2020; Shuetrim
et al., 1993; Shuetrim et al., 1993)
There are several advantages to using debt, namely: interest paid is tax-shielded and paid
according to maturity, while dividends paid on shares do not receive a tax shield and depend
on the company's profitability. In addition, the use of debt creates leverage that can increase
the earnings and stock value of the company. However, the use of debt and its relationship to
corporate leverage also increases the risk of default and financial distress (Hoang, 2014).
However, debt is still attractive to investors as external financing because it is cheaper than
equity (Brealey et al., 2011). The gain from leverage will be zero if there is a full dividend
payment and the marginal tax rate for investors is the same as the corporate tax rate (Shuetrim
et al., 1993).
In the context of corporate finance, according to book-based, target leverage is always
associated with the condition of debt-equity financing aimed at minimizing the cost of capital
(WACC) and maximizing value. The company always wants to minimize the overall cost, so
adjusting the target leverage is very important to achieve an optimal capital structure.
Determination of target leverage related to the company's capital structure has differences
between companies and industries. In determining the optimal capital structure to maximize
value, companies in intensive industries such as mining, steel, or chemicals, or real-estate
companies, airlines, and banks, rely heavily on debt financing and have high debt-ratio, in
contrast to pharmaceutical and computer companies that do not require a lot of debt financing
(Brigham and Houston, 2007).
Meanwhile, if using a market-based context, the definition of target leverage will relate
to factors such as industry median leverage, tangibility, profits, firm size, market-to-book assets
ratio, and expected inflation which will determine a company generally has high leverage high
or low (Frank and Goyal, 2009). Macroeconomic conditions such as real asset prices, consumer
price inflation, and the difference between the real cost of debt and the real cost of equity also
affect the target leverage by changes in the availability of funds, the relative costs, and benefits
of alternative funding sources and by changing the demand for funding, particularly by
changing the demand for funding. The consideration is that heavily leveraged companies will
face high costs of external financing (Shuetrim et al., 1993) while low-leverage companies will
face higher sensitivity to macroeconomic uncertainty (Baum et al., 2009).
Hypothesis
Previous research has never combined two factors that have an important role in
determining the company's capital structure, although it has succeeded in linking the causal
relationship between company characteristics and economic policy uncertainty with capital
structure independently (Shuetrim et al., 1993). An example is Cao et al. (2013) whic h explains
that the negative influence of the level of political uncertainty increases corporate borrowing
costs. In addition, the debt ratio of an industry will be negative or low when business risk is
high (Frank & And Goyal, 2009). In the study of Baum et al. (2009), it is found that there is a
negative and significant relationship between macroeconomic uncertainty and leverage, which
causes anticipation of reducing the use of debt when macroeconomic uncertainty increases in
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non-financial companies.
Based on these results, economic policy instability may represent a broad systematic risk.
Increased risk will cause companies to anticipate unstable future cash flows and reduce debt.
Meanwhile, the researchers formulated the first hypothesis as follows:
H1: On average, economic policy uncertainty has a negative impact on target leverage.
In Hoang's (2014) research, firm characteristics have varying effects on capital structure,
where only firm size has a positive relationship, while liquidity and profitability are negative.
This is also found by Albart et al. (2020), which shows a positive relationship between firm
size and leverage ratios but is negative on other determinants and finds profitability has no
effect on capital structure.
Gombola et al. (2019), in their research on the dynamics of capital structure, found that
the relationship between leverage and one of the firm characteristics, namely tangibility, is
negative. However, in the GMM analysis, a positive correlation was found between the two.
In addition, the researchers also found that the determinants of profitability and volatility have
a relationship with the capital structure in the short term.

3. DATA AND METHODS
Researchers will use company data in Indonesia from S&P Market Intelligence.
Researchers will use unbalanced panel data in conducting research from 2009 to 2019 to assess
the relationship of economic policy uncertainty and company characteristics to the company's
capital structure. The criteria that will be used by researchers in determining the data are as
follows:
1. The data used are from companies listed on the Indonesia Stock Exchange (IDX) in the
period 2009 – 2019.
2. Companies located in Indonesia.
3. The company must be in operating status.
4. Companies with go-public status in all sectors, except banking (financial institutions),
because they have different company characteristics from others.
The total number of companies whose data will be used is 468 companies.
The Effect of Economic Policy Uncertainty on Target Leverage
The researcher will first look at the actual and target leverage ratios that exist at time t,
with the partial adjustment model from Fama and French (2002) and Kayhan and Titman
(2007):
𝐿𝑒𝑖,𝑡 = 𝛾𝐿𝑒𝑖,𝑡−1 + 𝑣𝑖,𝑡 + 𝛿𝐿𝑒𝑖,𝑡∗

(1)

Note:
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𝐿𝑒𝑖,𝑡
𝐿𝑒𝑖,𝑡−1
𝐿𝑒∗ 𝑖,𝑡
𝛿
𝛾
𝑢𝑖,𝑡

: Leverage (actual and target) firm i di at period t
: Leverage firms i at the beginning of period
: Target leverage ratio firm i at period t
: Speed of adjustment
: (1 – Speed of adjustment)
: Idiosyncratic error firm i at period t

Equation (1) shows that the parameter 𝐿𝑒𝑖,𝑡 can be a debt to book asset (DTB) ratio or
debt to market assets. 𝐿𝑒𝑖,𝑡 − 𝐿𝑒𝑖,𝑡−1 will later be used to measure changes in leverage (leverage
adjustment), and 𝐿𝑒∗ − 𝐿𝑒𝑖,𝑡−1 will be used to measure the existing deviation from the target
leverage ratio. The parameter𝑖,𝑡(𝛿), which ranges from 0 to 1, will be used to measure the speed
of change from actual leverage to target leverage, determining how quickly the company
changes to adjust the target leverage.
After that, the researcher will estimate the target leverage ratio with the following
function:
∗
∗
𝐿𝑒
𝑖,𝑡 = 𝑅 𝑖,𝑡 + 𝐸𝑃𝑈𝑡−1 + 𝛽2 𝑆𝑖𝑧𝑒𝐹𝑖𝑟𝑚 𝑖,𝑡−1 + 𝛽3 𝑃𝑅𝐹𝑖,𝑡−1 + 𝛽4 𝑇𝑁𝐺𝑖,𝑡−1 + 𝛽5 𝑀𝑇𝐵𝑖,𝑡−1 +

𝛽6 𝐶𝑃𝑋𝑖,𝑡−1 + 𝛽7 𝐷𝐼𝑉𝑖,𝑡−1 − 𝜂𝑖

(2)

Based on the results of previous researchers Ming Li and Qiu (2021), the researcher
assumes that the target leverage ratio has a dependence on economic policy uncertainty (EPU)
and uses 𝑅∗𝑖,𝑡 to measure the response of the target leverage to uncertain economic policy and
added with the dummy variable which adds value to the company if it distributes cash dividends
in year t and 0 if not. Therefore, equations (1) and (2) are substituted to obtain the results of
the fixed effect while at the same time assessing the significance of the fixed effect with the
leverage target, as follows:
𝐿𝑒𝑖,𝑡 = 𝛾𝐿𝑒𝑖,𝑡−1 + 𝑅 ∗𝑖,𝑡𝐸𝑃𝑈𝑡−1 + 𝑂𝑖,𝑡−1 + 𝛿𝜂𝑖 + 𝑢𝑖,𝑡

(3)

Empirical Model
The empirical model was later used to do a regression test of the eligibility of each
hypothesis. By adopting the empirical model from Fama and French (2002), the next researcher
will look at the response of the target leverage, from the actual leverage an d the uncertainty of
economic policy, which varies from each company as a linear function of the firm's
characteristics. 𝑅∗𝑖,𝑡 then becomes a linear function of the firm's characteristics. By using
dynamic panel regression from the equation (3) model, the researcher then uses the following
model.
𝐿𝑒𝑖,𝑡 = 𝛾𝐿𝑒𝑖,𝑡−1 + (𝛼1 + 𝛼2 𝑆𝑖𝑧𝑒𝐹𝑖𝑟𝑚 𝑖,𝑡−1 + 𝛼3𝑃𝑅𝐹𝑖,𝑡−1 + 𝛼4 𝑇𝑁𝐺𝑖,𝑡−1 + 𝛼5 𝑀𝑇𝐵𝑖,𝑡−1 +
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𝛼6 𝐶𝑃𝑋𝑖,𝑡−1 + 𝛼7 𝐷𝐼

𝑖,𝑡−1 )

𝑉

∗ 𝐸𝑃𝑈𝑡−1 + 𝑂𝑖,𝑡−1 + 𝛿𝜂𝑖 + 𝑢𝑖,𝑡

(4)

The researcher will calculate the target leverage ratio using the GMM method with the
dynamic panel regression model contained in equation (4). The results of the GMM will be
processed by researchers to get the estimated value of the target leverage, which includes market
leverage and book leverage. The empirical model for this study to test the hypothesis 1 is as
follows:

Research Variables
All the variables used in the observations, including dependent, independent, and control
variables, can be seen in Table 1. In this study, the GMM method because of the partial
adjustment made by researchers in finding the target leverage ratio. In addition, the panel data
used is also a linear function whose variables have low strictly exogenous properties(still have
a correlation between past and present errors) and use data with (T) or small-time series, while
(N) or cross big sections. In addition, the existing data also have autocorrelation and
heteroscedasticity within the individual, with a fixed individual effect (Roodman, 2009).
Table 1. Variable Definition
GMM
EPU
LE
DTB
MTB
LVL
SIZEFIRM
TNG
PRF
MTB
CPX
DIV
YEAR

Generalized Methods of Moments, Regression Method
Economy policy uncertainty firm
Target leverage ratio of firm
Book debt ratio of firm
Market debt ratio of firm
Market Volatility
Size of firm
Tangibility
Profitability of firm
Market to book ratio of firm
Capital expenditure of firm
Dummy variable, cash dividend of firm equals to 1 if firm record a cash dividend and 0
otherwise
Year Dummy Variable

Variable
Dependent Variable
Book Debt Ratio i,t
Market Debt Ratio i,t
Independent Variable
Market Volatility i,t
Control Variable

Data
𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡
𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡 + 𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛
Standard deviation (𝑅𝑒𝑡𝑢𝑟𝑛 𝐼𝑛𝑑𝑒𝑥)
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Firm Sizei,t

Ln (Total Assets)
𝐸𝐵𝐼𝑇 + 𝐷𝑒𝑝𝑟𝑒𝑐𝑖𝑎𝑡𝑖𝑜𝑛
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
𝑀𝑎𝑟𝑘𝑒𝑡 𝐶𝑎𝑝𝑖𝑡𝑎𝑙𝑖𝑧𝑎𝑡𝑖𝑜𝑛 + 𝑇𝑜𝑡𝑎𝑙 𝐷𝑒𝑏𝑡
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
𝑁𝑒𝑡 𝑃𝑟𝑜𝑝𝑒𝑟𝑡𝑦, 𝑝𝑙𝑎𝑛𝑡 & 𝑒𝑞𝑢𝑖𝑝𝑚𝑒𝑛𝑡 (𝑃𝑃𝐸)
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
𝐶𝐴𝑃𝐸𝑋
𝑇𝑜𝑡𝑎𝑙 𝐴𝑠𝑠𝑒𝑡𝑠
Dummy variable, 1 if the company gives cash
dividend in year t and 0 = if the company does not
provide cash dividend in year t.

Profitability i,t
Market to Book Ratioi,t
Tangibility i,t
Capital Expenditurei,t
Cash Dividend i,t
Source: Data processed by the author

4. RESULT
Descriptive Statistics
In Table 2, we can see the descriptive statistics are being presented. The results have
applied the Winsor function with a 1% significance level to eliminate the outlier effects to its
minimum, mean, and maximum value. The results for the dependent variable DTB are 0,
0.5299393, and 19.51133, and for MTB are 0, 0.4412297, and 0.999999. The mean for each
independent variables, FIRMSIZE, TNG, PRF, MTB, CPX are 28.436 75, 0.3685952,
0.1016847, 0.4412297, and 0.495792.
Table 2. Descriptive Statistics of Variables
Variable
Observations
DTB
3,552
MTB
3,552
LVL
3,552
SIZEFIRM
3,552
PRF
3,552
MTB
3,552
TNG
3,552
CPX
3,552
DIV
3,552
Source: Data processed by the author

Mean
0.5299393
0.4412297
0.0115726
28.43675
0.1016847
1.639262
0.3685952
0.495792
0.4817005

Std Dev
0.5567474
0.2602655
0.0043235
1.672543
0.982397
1.706603
0.2477519
0.557585
0.4997354

Min
0
0
0.0052668
24.35455
-0.1288529
0.3181053
0.0008167
0
0

Max
19.51133
0.999999
0.0236576
32.19744
0.5090728
12.28782
0.901425
0.2738962
1

Diagnostic Test
Results derived from the test, it is proved that there is no auto -correlation problem
occurred; meanwhile, the condition of the moment is still valid. The Sargan-Hansen test result
does not reject the null hypothesis and the Arellano-Bond test result does not reject the null
hypothesis.
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Analysis on Robustness
Table 3. Regression Result for Hypothesis 1
GMM Regression Results
with Dependent Variable
Market Leverage
Lagged
0.687922
(0.000)
Market Volatility
5.794193
Firm Size
0.1127249***
(0.007)
Profitability
0.0536919**
(0.900)
Tangibility
0.0455255**
(0.789)
Market to Book
0.0122095
(0.539)
Capital Expenditure
-0.2024096
(0.668)
Zero Cash Dividend Firm Indicator (DIV) 0.0001988
(0.997)
Year Fixed Effect
Yes
Number of Observations
2.983
Number of Firms
428
AR(1)
-2.504
(p-value)
(0.012)
AR(2)
1.206
(p-value)
(0.227)
Sargan-Hansen
31.070
(p-value)
(0.1209)
Speed of Adjustment (𝛾)
0.3
(0.000)
Source: Data processed by author ; *p<10% ** p< 5% *** p<1%
Dependent Variable

GMM Regression Results
with Dependent Variable
Book Leverage
0.709712
(0.000)
4.987211
0.553127***
(0.031)
1.036166*
(0.616)
1.593075*
(0.320)
-0.0537924
(0.708)
-0.6709229
(0.705)
-0.4494821
(0.558)
Yes
2.983
428
-1.6451
(0.0381)
-0.0820
(0.9338)
3.2450
(0.7775)
0.2
(0.000)

Table 3 presents the general method of moments regression results. The results follow
the t-values based on robustness with adjusted heteroskedasticity and each result is adjusted
with 10%, 5%, 1% significance levels.
From the result, we can conclude that the main independent variable, EPU, has positively
impacted the target leverage (LE) of firms. The coefficient (𝛽) with market leverage is
0.687922, and the coefficient (𝛽) with book leverage is 0.709712. However, the leverage has a
persistent effect and continues to add up each year from its base value. If the firm records a
high leverage level at a certain period, it will continue to be higher in the following period.
These results synchronized with the results in Ming Li et al. (2021)’s research, for the le verage
effects are constant over time, whether the results are negative or positive.
The firm characteristics control variables have varied results towards the LE. The
positive results are seen in SIZEFIRM towards its market and book leverage of 𝛽 0.1127249
and 0.553127, PRF 𝛽 0.0536919 and 1.036166, and TNG 𝛽 0.0455255 and 1.593075
respectively. This means the bigger the firm size is, as well as its profitability level and
tangibility, the more leverage it will have. This also means the firm is more con cerned with
risks and cost of debt than using equity for funding investments (Fama and French, 2002).
Meanwhile, there is a negative result with book leverage and MTB with its 𝛽 -0.0537924, as
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well as with DIV, 𝛽 -0.4494821 meaning any increase in market to book or any payment of
cash dividends will result in less leverage for the firm, and there will be no tendency to undergo
a conflict of interests as proposed by Myers (2001). The same negative results are seen in the
coefficient between market and book leverage with CPX, 𝛽 -0.2024096 and 𝛽 -0.6709229, as
higher capital expenditure allocation will result in less leverage.
This result is in line with Izhakian et al. (2017), who found that when uncertainty
increases, the perceived ambiguity of a firm will be bigger, causing an increase in leverage
level. It’ll also decrease the agency cost of debt and bankruptcy costs due to low-interest rates
on debt because the increase in benefits is bigger than the cost incurred. While the firm
characteristics affect differently at any given time, eventually, the target leverage ratio of the
firm will be increased (Fama and French, 2002).

5. CONCLUSION
Research Limitations
The limitation of research conducted by researchers in researching the combined effect
of uncertainty in economic policies and company characteristics, including firm size,
tangibility, profitability, market to book ratio, and capital expenditure, in decisions on the
capital structure of companies in Indonesia is the use of reports from Indonesian companies for
ten years from the period 2009 - 2019 in every sector except banking and using uncertainty
measurements to Indonesia with the World Uncertainty Index (WUI).
Conclusions
This research was conducted to determine the joint effects of uncertainty and firm
characteristics towards optimal capital structure decision making, using data from 2009 to 2019
with 478 companies listed in the Indonesia stocks market using the dynamic panel regression
model. This research mainly explains the joint relationship of uncertainty measured by market
volatility and firm characteristics in contrast with the target leverage ratio. Results can be
explained backed with the trade-off theory because of decreasing debt tax shield due to
uncertainty, increased financial distress costs, and increased conflict of interest between debt
and shareholders.
The explanation for the first hypothesis in the study finds an adjustment to capital
structure with increasing target leverage ratio in the condition of higher uncertainty. However,
the results are not constant and will differ from one firm to another due to variability in firm
characteristics at any given time to be adjusted partially towards the leverage target.
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UNCOVERING THE FINANCIAL FACTOR CONDITIONING STRUCTURE OF
BITCOIN AND ETHEREUM WITH REGRESSION TREES

Vassilis Polimenis a

ABSTRACT
Given the success and almost universal acceptance of the simple linear regression factor
model in explaining stock returns, it is interesting to analyze the informational content of wellknown financial factors in explaining cryptocurrency return dynamics when the analysis is
allowed to consider nonlinear dependencies. In the analysis here, the most recent 3 and ½ years
of daily Bitcoin (BTC) and Ethereum (ETH) return data are fit to the 3 Fama-French factors
(market excess return MEx), (Small minus Big,SMB), and (High minus Low, HML) via
Regression Trees (RT). This sample is interesting, as it included the 2020 stock market crash,
a global stock market crash in March 2020. We find that as expected when all three financial
factors are allowed as possible features, market return is the most significant. Interestingly, for
both cryptos, the first step excludes the three extreme market drops of the March 2020 crash.
A somewhat surprising find for BTC is that when the crash days are excluded, on the right
subtree SMB is used as the second factor. With ETH, MEx is also used at the 2nd depth. When
the tree is restricted to the two factors, SMB is chosen between the two factors always for ETH,
while HML is chosen at the 2nd depth for BTC.
Keywords: machine learning, forecasting, factors, regression trees, cryptocurrencies.

1. INTRODUCTION
In modern asset pricing, a significant goal is to identify models that parsimoniously
explain expected returns on various financial assets. The search started with the capital asset
pricing model or CAPM (Sharpe, 1964 and Lintner, 1965), a well-known model of market
equilibrium. In this model, expected returns are explained by the slope in the regression of an
asset’s return on the market return (the asset’s market β). CAPM is an intuitively appealing and
simple model that has laid the foundations of asset pricing theory, but its major prediction that
market β suffices to explain expected returns seems to be violated in many ways (Fama and
French, 1992). An asset pricing model that provides a better description of average returns and
has in many ways replaced CAPM is the three-factor model of Fama and French (1993). The
three-factor model is based on a time-series regression of excess portfolio returns of the type

a

Aristotle University, Greece
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R(t) - rf(t) = a + b∙MEx(t) + s∙SMB(t) + h∙HML(t) + e(t)

(1)

with R(t) the return on a security or portfolio for period t, rf(t) the risk-free return for the same
period, MEx(t) the excess return on the value-weight (VW) market portfolio above the riskfree asset, SMB(t) the return on a diversified portfolio of small stocks minus the return on a
diversified portfolio of big stocks, HML(t) the difference between the returns on diversified
stock portfolios of high and low book-to-market (B/M) ratios respectively.
The three-factor model presented in eq. (1) above assumes that the sensitivities b, s, and
h capture most variation in expected returns, so the true value of the intercept a n in (1) should
be zero or near zero for well-priced securities or stock portfolios. It should be noted that once
we step out of the nice (but probably unrealistic) equilibrium framework of CAPM, all factor
models, such as the three-factor model, are just an empirical way of capturing expected return
patterns. Yet, (1) is considered by many a benchmark model in explaining returns, and most
empirical research on asset pricing routinely includes the three-factor model among the
alternatives. In many cases, when the issue is the performance of a proposed new asset pricing
model, the critical question is if the model comes close to explaining as much of the crosssection of average returns as the three factors.
One of the significant predictive modeling approaches used in machine learning and data
mining is the Regression Trees (RT). Due to their enhanced intelligibility and simplicity,
Regression trees are among the most popular machine learning algorithms. 1 In particular,
Regression Trees are Decision Trees where the target variable can take continuous values (as
in fitting financial return data). Given the success and almost universal acceptance of the simple
linear regression (1), RTs are used in Polimenis (2020) to analyze stock returns with the three
factors. Here, the aim of the investigation is with respect to the informational content of the
three factors in explaining crypto-currency returns, when the analysis is based on RT
dependencies between factors and crypto returns.

2. METHODS
In the analysis here, daily return data of the two major cryptocurrencies, Bitcoin and
Ethereum, fit the 3 Fama-French factors via a Regression Tree (RT), a non-parametric
supervised learning method. When using financial factors as features with an RT, the goal is to
obtain a model that explains expected target returns by learning simple decision rules inferred
from the factors. In particular, we are interested in finding the financial factors that explain
most crypto-currency volatility on a low depth level (the RTs are only allowed to grow up to
depth 2).
An important benefit of using Regression trees for understanding the informational
content of well-known financial factors on cryptocurrency returns is that an RT produces a
white-box model. The RTs allow us to understand the informative structure of the daily returns
1

For more on Decision Trees see Breiman et. al. (1994), Quinlan (1993) and Hastie, Tibshirani and Friedman
(2009)
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for the two most important crypto assets.
A second benefit of employing RTs is that little data preparation is needed. On the
contrary, other methods require data normalization, the use of dummy variables, etc.
Given n features (factors) stored in tuples X(t) 2 and target returns y(t), a regression tree
recursively partitions the n-dimensional factor space so that most similar target returns are
grouped. Let the sub-sample at node #j be represented by Sj. For each candidate split consisting
of a factor fj and a threshold (cut-off) value cj, the tree further partitions the sample into the
left and right subsets.
Lj = (X,y) | x fj < cj

and

(2)

Rj = (X,y) | Sj \ Lj

(3)

3. RESULTS AND DISCUSSION
In the analysis here, 3 and ½ years of daily return data for BTC and ETH returns from
1/1/2018 to 30/6/2021 are analyzed. 3 Relative price evolution for BTC and ETH during the 12
months July 2020 to June 2021 is shown in Fig.1a and 1b. Observe that during the first semester
of 2021, the price evolution for BTC and ETH has disentangled. This could be due to a market
perception that by late 2020, BTC had become ‘expensive’.
This sample is interesting, as it includes the 2020 stock market crash, a global stock
market crash that began late February 2020 and ended early April. The March 2020 crash is
characterized by multiple severe daily drops for the global stock markets, with the largest drop
on the 16th of March, nicknamed 'Black Monday II' of a magnitude 12 –13% in most global
markets. The three worst market returns occurred on the 9th of March (Black Monday 1), the
12th of March (Black Thursday), and the 16th of March (Black Monday 2) (see Table 1).

2

Usually, rows of a Pandas dataframe in Python.
Even though BTC and ETH are traded all 7 days a week, weekend return data were removed so that data from
the stock market factors could be used, as broad ratio and market data are not available for weekends. There are
originally 1276 crypto trading days in the sample.
3
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Table 1. The crash of March 2020

Factor data (the features in machine learning terminology) comprise three return factors.
The first and most well-known factor is the excess return on the market4 above the risk-free
rate5.
MEx(t) = Rm(t) - Rf(t)

(4)

The other two factors are the so-called Fama-French factors. The Fama/French factors 6
are constructed using the six value-weight portfolios formed on size and book-to-market7 .
SMB (Small Minus Big) is the average return on the three small portfolios minus the average
return on the three big portfolios.
SMB = 1/3 (Small Value + Small Neutral + Small Growth) - 1/3 (Big Value + Big Neutral +
Big Growth)

(5)

HML (High Minus Low) is the average return on the two value portfolios minus the average
return on the two growth portfolios,

4

Market return is calculated as a value-weight return of all firms incorporated in the US and listed on the NYSE,
AMEX, or NASDAQ at the beginning of month t, have good share and price data at the beginning of t, and good
return data for period (t).
5
the one-month Treasury bill rate (from Ibbotson Associates).
6
Factor data were downloaded from the French data library.
https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/index.html
7
See https://mba.tuck.dartmouth.edu/pages/faculty/ken.french/data_library.html for the description of the 6
size/book-to-market portfolios.
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HML = 1/2 (Small Value + Big Value) - 1/2 (Small Growth + Big Growth)

(6)

Basic daily factor percentage return statistics for the three factors during the 3 and ½ year
period 1/1/2018 to 30/6/2021 are shown in Table 2a.
Table 2a. Basic daily factor percentage return statistics for the 3 factors during the 3 and ½
year period 1/1/2018 to 30/6/2021

Limiting to max depth = 1, the 3-factor regression tree analysis for BTC is shown in Fig
2a. The most informative feature is the market return, and it achieves a mse drop of 1.413bp
from 23.067 to (3/876) x 148.132 + (873/876) x 21.219 = 21.654 bp.
Fig 2a. Depth 1 RT of Bitcoin returns (BTC) on the 3 Fama-French factors.

The first observation is that (as expected) the first split criterion is based on the market
excess return factor (MEx); i.e., the most significant factor for BTC is MEx. This would also
seem obvious from the correlation Table 2b, as the market factor achieves the highest
covariance with both crypto returns. BTC has a correlation of .21 with MEx, .10 with SMB,
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and only .036 with HML. Yet, as shown on the right subtree, correlation is not the entire story
with RTs. In particular, even though the right subtree correlation with MEx is still highest
among the three factors (Table 3b), SMB is chosen as the optimal split for BTC on the 2nd step
(Fig. 2b).
Table 2b. Correlation between factors and crypto returns

The optimal split on the first step for BTC excludes the three worst market drops during
March 2020 (on the 9,12 and 16th of March 2020). All other days are put on the right subtree
(see Table 3a). Surprisingly, the same split is optimal for Ethereum returns (Fig. 3a).

Table 3a. The optimal left subtree for BTC and ETH includes the March 2020 crash.

In Fig 2b, a depth 2 RT of Bitcoin returns (BTC) with three max number of leaf nodes
on the three Fama-French factors is shown. While the most informative feature is the market
return, on the next step, the most informative feature becomes the SMB. So it seems that BTC
returns have some interesting alignment with the SMB factor. Observe that on the 2nd step,
only .5bp is gained.
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Table 3b. Correlation between factors and crypto returns on the right subtree.

Fig 2b. Depth 2 RT of Bitcoin returns (BTC) with 3 max number of leaf nodes on the 3
factors.
In Fig 3a, depth 1 RT of Ethereum returns (ETH) on the 3 factors is shown. As with BTC,
the most informative feature is the market return, and it achieves a mse drop of 2.285bp from
40.685 to (3/876) x 142.657 + (873/876) x 38.042 = 38.40 bp.
In Fig 3b, the Depth two RT with three max number of leaf nodes of Ethereum returns
(ETH) on the 3 Fama-French factors. Unlike BTC, in the ETH case, the most informative
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feature is the market return for both levels. So, interestingly ETH doesn’t share a significant
relation with SMB (present in BTC returns). Observe that on level two, only .60bp is gained
from 38.40 to 37.80bp.

Fig 3a. Depth 1 RT of Ethereum returns (ETH) on the 3 Fama-French factors.

Fig 3b. Depth 2 RT with 3 max number of leaf nodes of Ethereum returns (ETH) on the
3 factors.
Given that MEx comes out as the winner factor for both cryptos, the next significant
question is to figure out which of the 2 Fama-French factors is the most informative. We
observe that when the BTC analysis is only based on SMB and HML, HML comes out as the
factor with the most information for both level 1 and 2 decisions. In Fig 4a. Depth 1 RT of
Bitcoin returns (BTC) is restricted on the 2 Fama-French factors SMB and HML (exclude the
market excess return). The most informative feature between the two is SMB return, and it
achieves a mse drop of .54bp from 23.067 to (866/876) x 22.133 + (10/876) x 56.887 = 22.53
bp.
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Fig 4a. Depth one RT of Bitcoin returns (BTC) is restricted on the two Fama -French
factors, SMB and HML.
In Fig 4b, a two depth RT with 3 max number of leaf nodes of Bitcoin returns (BTC) is
restricted on the 2 Fama-French factors SMB and HML (excluding MEx). On level two, the
HML factor is the chosen feature, and the total mse drops by .454bp to 22.076bp.

Fig 4b. Depth 2 RT with 3 max number of leaf nodes of Bitcoin returns (BTC) restricted
on the 2 Fama-French factors SMB and HML (excluding MEx).
In Fig 5a, Depth one RT of Ethereum returns (ETH) restricted on the 2 Fama -French
factors SMB and HML is shown. As with BTC, the most informative feature between the two
is SMB return, and it achieves a (small) mse drop of .45 bp from 40.685 to 40.235 bp.
Finally, in Fig 5b, the Depth two RT with 3 max number of leaf nodes of Ethereum
returns (ETH) restricted on the factors SMB and HML is presented. In step two, the SMB factor
is again the chosen feature and achieves a mse drop of .385.
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Fig 5a. Depth 1 RT of Ethereum returns (ETH) restricted only on SMB and HML.

Fig 5b. Depth 2 RT with 3 max number of leaf nodes of Ethereum returns (ETH)
restricted on the 2 factors.

4. CONCLUSION
The most recent 3½ years of daily Bitcoin (BTC) and Ethereum (ETH) return data are fit
to the 3 Fama-French factors (market excess return MEx), (Small minus Big,SMB) and (High
minus Low, HML) via Regression Trees (RT). This sample includes the March 2020 stock
market crash. We find that as expected, when all 3 financial factors are allowed as possible
features, excess market return is the most significant factor. For both cryptos, the first step
excludes the three extreme market drops of the March 2020 crash. A somewhat surprising find
for BTC is that when the crash days are excluded, on the right subtree SMB is used as the
second factor. When the tree is restricted to the two factors, SMB is chosen between the two
factors always for ETH, while HML is chosen at the 2nd depth for BTC.
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Fig 1a. Relative price evolution for BTC and ETH during the 3 and ½ years from 1/1/2018 to
6/30/2021
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Fig 1b. Relative price evolution for BTC and ETH during the first half of 2021.
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UNDERSTANDING OF FINANCIAL ROBO-ADVISOR IN INDONESIA
Eneng Nur Hasanah a*, Sudarso Kaderi Wiryono a, Deddy P. Koesrindartotoa

ABSTRACT
This research aims to provide the understanding of financial robo-advisor by using the
descriptive exploratory method. The appraisal point will use Backend Benchmarking, i.e.,
performance at a low cost, the performance of First-time investors, and digital financial
planning. The critical points of the financial Robo advisor are about how the robo-advisor can
determine the risk profile of the investor, which will define the alternative investment.
Furthermore, a good alternative investment based on the financial market will give a good
investment decision for the investor.
Keywords: Economic policy uncertainty, firm characteristics, capital structure, target leverage.

1. INTRODUCTION
Dynamic Based on KSEI (Indonesia Central Securities Depository), the growth level of
investors in Indonesia is still low than in other countries. KSEI report that in February 2021,
the number of investors increased 17.59% compared with 2020, or there is 8.838.496 investor
in Indonesia. Even though, in fact, the number of investors is rising, the numbers of investors
are still low compared with the Indonesian population, or only 3.25% of people are investors.
This number is still low compared with other countries such as U.S 55%, Malaysia 9%, and
Singapore 26% (money.kompas.com). Furthermore, this condition gives an opportunity to
increase the investor's penetration, especially with digital applications.
One of the famous digital financial applications today in Indonesia is Financial Robo Advisor. This application offers a new strategy in the investment d ecision, especially for the
new investor to start investing with much simple procedure.
Financial robo-advisor firstly appeared in 2008 and has become bigger in the world today
(Jung, Dorner, Glaser, & Morana, 2018). Deloitte (2016) reports that financial robo-advisor is
a common tool for investors to adjust the personal wealth management in many countries, such
as the United States, United Kingdom, and Germany. Furthermore, the first financial roboadvisor was Betterment and Wealthfront, established in late 2008 in the United States. This
financial innovation tools give more opportunities and open the new age of financial
investment.
In Indonesia itself, financial robo-advisor is still new and rare. Only a few companies
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adopt financial robo-advisor to help their investors, such as Bibit in 2019, then the new one
was Batara in 2021, supported by Bareksa. Therefore, this paper aims to explore the financial
robo-advisor in Indonesia by adopting the Backend Benchmarking appraisal report. The
limitation of this article focuses on the well-known financial robo-advisor feature of the
investment application in Indonesia. Furthermore, the appraisal does not use the Normalized
Benchmarking method, which is used in the Backend Benchmarking report because of the
limited access to information.
The article structures consist of section 2 about literature review and hypotheses
development, section 3 data and methods, section 4 results, and section 5 summary and
conclusion.

2. LITERATURE REVIEW AND HYPOTHESIS DEVELOPTMENT
Agarwal & Chua (2020); Bataev, Dedyukhina, & Nasrutdinov (2020); Belanche, Casaló,
& Flavián (2019); Brummer & Yadav (2019); and Gomber, Kauffman, Parker, & Weber (2018)
agree that robo-advisor is one of the financial technology (fintech).
The use of financial robo-advisor will affect the behavioral intention and the interaction
of humans and robots, especially in the financial activity (Belanche et al., 2019; Riasanow,
Flötgen, Setzke, Böhm, & Krcmar, 2018; Salo & Haapio, 2017). Furthermore, Bataev et al.
(2020) determine that the utilization of the financial of robo -advisor increases savings by
21.9%.
The previous study used SWOT analysis to analyze the robo -advisor profile. Such as
Jung, Glaser, & Köpplin (2019) use this method to illustrate the future of financial Roboadvisor. Furthermore, Kobets, Yatsenko, Mazur, & Zubrii (2020) use this method to describe
and develop personal investment decision-making based on data analysis of Robo-advisor
service. This study shows the strengths, weaknesses, opportunities, and threats of the Roboadvisor and explores the critical issue of these tools, such as:
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Table 1. Critical Issue Based on SWOT Analysis
Strengths

Weakness

• Provide lower fees, lower commission,
• Poor assessment of the client risk profile
and minimum investment
and lack of personalization
• Offer the easy-to-use tools to increase the • Minimum ability to explain complex
investment experience
topics
• Constructed by t h e algorithm to
• The recommendation may do not suit
monitor,
with investor needed
rebalance, and report the investor portfolio
Opportunities

Threats

• Goal-based investing, such as estate • Competitive environment
planning, long-term care coverage for • Failure of trust to automation and digital
health care, retirement, etc.
techniques
• The ubiquity of the internet and digital • Threat from regulators
services
Sources: Jung et al. (2019) and Kobets et al. (2020)
In the previous study, many works of literature are explored by many authors to review
financial Robo advisor in the world, such as Betterment, Charles Schwab Intelligent Portfolio,
FutureAdvisor, Wealthfront, etc., and other countries such as Singapore, China, Canada,
Iceland, Switzerland, and United Kingdom.

3. DATA AND METHODS
This research aims to provide the understanding of financial robo-advisor based on the
Backend Benchmarking report. Based on these aims, the study will use a descriptive
exploratory method to discover and describe the characteristics and functions of every financial
robo-advisor. The appraisal points in this study only use three items which consist of
performance, first-time investors, digital financial planning, and complex financial planning.
The sample in this study will use a financial robo-advisor application operated in Indonesia by
using the initial name to hide the application’s identity.

4. RESULTS
Financial robo-advisor in Indonesia has become a hot issue today. There are many
financial applications that apply this feature to give advanced benefits for their investor. In this
study, the appraisal is conducted based on the Backend Benchmarking report, which consists
of performance at a low cost, first-time investors, and digital financial planning.
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Figure 1. Financial Robo-Advisor Flow
a. Performance at a low cost
Today, trading online does not query huge money to start an investment. Some financial
applications, which have a robo-advisor feature, even provide a low initial deposit, such as
10.000 Rupiahs. The cost for the trading transaction is also low; even s ome of the
applications offer free commission costs for buying, selling, or switching the mutual fund.
Another cost such as tax cost also free.
b. First-time investors
Robo-advisor is very suitable for investor beginners. It will help the new investor choose
some financial instruments, such as mutual funds, stocks, and bonds. Practically, some
financial robo-advisor must determine the risk profile characteristics collected from a simple
survey.
Some personal questions must be answered by the investor, such as the investor’s age,
jobs, and salary, to provide the investment willingness of the investor. Other questions also
asked to provide the investor's risk profile, such as the question about the investor’s reaction if
the investment is not going well because of the market situation and the investor’s tolerance to
face the unstable financial market. After the question is answered by the investor, the robo
advisor will calculate the answer’s score then examine the investor's risk profile. Some Robo
divides the risk profile characteristics into many profiles, such as conservative, moderate, and
aggressive. Other Robo divides into standby, selective, tactical, strategic, and visioner. Then,
there are also divided into conservative, mid-conservative, moderate, mid-aggressive, and
aggressive. All this characteristic also shows the percentage of the mutual fund combination.
In the judgment of risk profile by robo advisor not only use some simple survey, but
some financial robo-advisor also provide the investor to choose their characteristics by judging
themself. This method is very simple but does not give specific judgment of the investor, and
this method is perceived not show the characteristics of the risk profile because maybe the
investor regrets their risk choice.
c. Digital financial planning
After the financial Robo advisor determines the investor's risk profile, the robo will give

197

Proceeding

some investments alternative based on the investor’s objection. Some objections will divide
into goals (such as education, housing, retirement, etc.) and investment for saving. This
planning will be combined with the investor’s risk profile and the robo will show the
investment planning.

5. CONCLUSION
The financial robo-advisor is unique and give more advantages for beginner investor who
try to trade in the financial market. This paper aims to explore and compare the financial roboadvisor in Indonesia by using the Backend Benchmarking appraisal reports, such as
performance at a low cost, the performance of First-time investors, and digital financial
planning. The study will use a descriptive exploratory method to discover and describe the
characteristics and functions of every financial robo-advisor.
The critical points of the financial Robo advisor are about how the robo can determine
the investor's risk profile, which will define the alternative investment. Furthermore, a good
alternative investment based on the financial market will give a good investment decision for
the investor.
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